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THE BIOTA OF THE BALLONA REGION, LOS ANGELES COUNTY, CALIFORNIA:
A SUMMARY OF THE NATURAL HISTORY MUSEUM STUDY.

Ralph W. Schreiber

INTRODUCTION

Coastal wetlands and estuaries are rapidly disappearing in the United
States, and especially so in Southern California. Therefore, the value of
such areas as habitat for wildlife and as open space for human aesthetics
increases yearly.

The Ballona region near Marina del Rey contains one of the few remaining
sizable marshlands in Los Angeles County. Prior to European colonization,
this region was an ecologically diverse habitat; now it is greatly reduced
and degraded by gradual urbanization. The construction of the Ballona Creek
flood control channel in 1932 was the singie most important factor reducing
the wetlands areas. Construction of the Small Craft Harbor (Marina del Rey)
in 1960-1962 also contributed to reduction of these marshes, and displaced
considerable land used for agricultural purposes. Although some data exist
on wildlife habitat use of the Ballona region (summarized by Jones and Stokes,
1981), the study reported here more fully documents the flora and fauna of
the regicon than did previous studies. This work also provides the Department
of Regional Planning of Los Angeles County with the data on which to base
portions of-the Marina del Rey Local Coastal Plan.

This final report incorporates comments made by staff members of the

California Coastal Commission, California Department of Fish and Game, and
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the United States Fish and Wildlife Service Biological Services section. .

METHODS AND RATIONALE

In discuséing the Ballona region, we find it convenient to divide the
region into four units as indicated on figure 1: Units 1, 2 and 3 and the
Agricultural Lands. In describing our results, comments are directed to
those specific units. The outlines and major features of those units are
- presented in the following section, Site Description.

Under contract to the California Coastal Commission, the initial bird
surveys of the Ballona region began in February, 1979. Early data clearly
indicated the need for a more extensive biological study of the region and
in July, 1980, the Natural History Museum Foundation began a one-year study
under contract to the Department of Regional Planning of Los Angeles County,
as approved by the California Coastal Commission. The studies reported
here were carried out by the staff, assistants and collaborators of the ‘
Life Sciences Division of the Los Angeles County Natural History Museum:

Plants: Robert J. Gustafson |

Mollusks: Martin G. Ramirez and Dr. James H. Mclean

Insects: Christopher D. Nagano, Dr. Charles L. Hogue, Roy R. Snelling

and Julian P. Donahue

Fishes: Dr. Camm C. Swift and Gretchen D. Frantz

Reptiles and Amphibians: Marc P. Hayes and Craig Guyer

Mammals: Drs. Richard D. Friesen and Donald R. Patten, and W. Kelly

Thomas

Birds: Drs. Charles F. Dock and Ralph W. Schreiber

The methodology for each discipline is described in each section report
which summarize our findings. These individual studies were aimed at

determining what species were present; their numbers, distribution, and biology.
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We interpret those data collectively here to advise the Department of
Regional Planning on the biotic interactions present on the property, to
determine the extent of wetlands present and to advise on the extent of the
surrounding habitats and what their interactions with the wetlands are. Our
goal is to preserve a sufficient space with eco]ogiqally diverse habitats

for long-term stability of the functional ecosystem.

SITE DESCRIPTION

The region that we studied is owned by Summa Corporation of Las Vegas,
Nevada, and is bordered on the north by Fiji Way; on the east by Lincoln
Boulevard; on the south by the bluffs, the Southern California Gas Company
facilities, Cu]ver-Boulevard, and the horse stables and houses; and on the
west by the dwelling units of Playa del Rey. The following are brief,
introductory descriptions of the units used in this study. Details are
contained in each section report, and especially the Botany description.

UNIT 1: Bounded on the west by a series of apartment complexes, on the
north by a footpath paralleling the south bank of Ballona Creek Channel, on
ihe east by agricultural fields, and on the south by a horse corral, and an
embankment paralleling Culver Boulevard. Lower elevations support fairly
homégeneous stands of pickleweed, while higher portions support mixed pickle-
weed and herbaceous vegetation. A large expanse of saltflat lies in the
east-central portion of the unit, and an extensive mudflat lies adjacent to
much of the northern boundary. When the flap gates are open, both habitats
are flooded at high tide. Ditched saltwater canals are connected to the
flood gates and connect throughout the unit and under Culver Boulevard into
Unit 2. The western border of the unit is marked by a remnant dune system
with & small, temporary pond within its willow stand. Elevated Southern

California Gas Company access roads extend into the flats from the



southeastern border of the unit. .
UNIT 2: Bcunded to the west by the confluence of Cujver Boulevard and

adjacent residential areas, to the north by Culver Boulevard, to the east

by a Southern California Gas Company access road and to the south by the gas

company facility and residential property with bluffs further to the south. Most

of the study unit is covered by annual herbs, grasses and scattered pickleweed. The

unit is crossed from west to east by two tidal canals bordered by narrow, essentially

solid stands of pickleweed. A stand of eucalyptus trees and pampas grass

borders the east edge of a sandy, alluvial fan opening out from a small

ravine now paved as Cabora Street along the southern boundary. A small

freshwater stream runs through the eucalyptus grove, receiving much of its

input from street runoff. The western edge of this alluvial fan as well as

much of the unit is covered by iceplant. A narrow area of exposed ground

paraliels Culver Boulevard along much of the northern boundary. This exposed

ground, in a slight depression, fills with water after rains and high tides,
forming temporary pools.

UNIT 3: Bounded to the west by residential structures and Fiji Way,
to the north by Fiji Way, to the east by Lincoln Boulevard, and to the south
by a road adjacent to Ballona Creek Channel. The central portion of the
study unit is saltflats. These are surrounded by pickleweed and mixed
pickieweed and annual vegetation. The northwestern portion of Unit 3 also
supports mixed pickleweed and herbaceous vegetation. Higher elevations
éupport grasses and scattered shrubs. A coyote brush-pampas grass shrubland
dominates large portions of the east, west and north-central portions of this
unit. Minimum elevations are 12 feet above mean high tide in this region,
maximum is 16 feet. A drainage channel parallels Fiji Way along the north-

eastern boundary. The south-central and southeastern border of this unit
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consists of coarse elevated fill dominated by large laurel-sumac. An access

road 1ines the southern edge of the unit. This road connects with a complex .
of short, elevated access roads to gas company wells on the western edae

of this unit. Unit 3 is entirely dredge spoil.

AGRICULTURAL LANDS: The Agricultural Lands (=Fields) are bounded to
the west by the Southern California Gas Company access roads, to the north
by the Ballona Creek Channel, to the east by Lincoln Boulevard, and to the
south by the gas company facility and 150-foot bluffs. The fields are
bisected by Jefferson Boulevard and the eastern portion of Culver Boulevard.
Most of the area consists of periodically plowed and cultivated fields with
scattered patches of grasses and herbs. In the western portion just south
of Jefferson Boulevard, the Jefferson storm drain connects to a canal of
Unit 2 under the gas company road. The western and eastern portion of the
southeast section of fields is slightly lower in elevation and fills with

storm water runoff during rainy periods. The southern border of the unit is

a steep, sandy bluff dominated by large stands of castorbean and California
sage. Sandy alluvial fans form at the terminus of two ravines on the south
dorder. One ravine, at the southeast corner of the unit, contains Lincoin
Boulevard. The other, in the south-central bluff area just east of the gas
company facility, is eroded by the runoff from Hastings Avenue. A partly
channelized freshwater drainage (Centinela C(Creek) flows through the southern
portion of this unit from east of Lincoln Boulevard. Another freshwater
habitat is a bulrush-dominated patch on the east edge of the Hastings Avenue
ravine, which is fed by a seep at the base of the bluffs. Cabora Street is

located midway up the bluff.
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. The California Coastal Act of 1976 defines wetland in Section 30121 of
the Public Resources Code as follows:
“'tjetland' means land within the coastal zone which may be covered
periodically or permanently with shallow water and include saltwater
marshes, freshwater mar§hes, open or closed brackish water marshes,
swamps , mudflats, and fens.”
To provide guidance in the practical application of this definition,

the California Coastal Commission adopted Statewide Interpretative Guidelines

for Wetland and Other Wet Environmentally Sensitive Habitat Areas

("Guidelines") as a decision of the Commission on February 4, 1981.
According to the Guidelines, the Commission will make an independent con-
clusion using all relevant information available for a specific site,
determining whether it will be considered wetland under the Coastal Act.

. Appendix D of the Guidelines, “"Technical Criteria for Identifying and Mapoping
Wetlands and Other Wet Environmentally Sensitive Habitat Areas" (“Criteria")
provides further guidance. The Criteria indicate that the U.S. Fish &
Wildlife Service hierarchical system of wetland classification will be used
"as a guide".

We have applied these Guidelines, Criteria and the Coastal Act to the
data base gathered for this site to reach our conclusions of what specific
areas should be defined as wetlands, and what areas should be defined in
other descriptive terms for planning ﬁurposes in the Local Coastal Plan.

This region is a biologically diverse area with many habitat communities,
and the property must be considered acre by acre. Biologists must use
several characteristics for designations of any habitat and must look for
and find functional interactions between components of habitat.

Based on our data and their evaluation, we have concluded that the portions

of the property which should be determined to be wetlands are the lower
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elevations in Units 1 and 2 (Figure 2) considering the following factors:

1. the variety, high quality, and quantity of the saltwater marsh

plant indicator specieé present.

2. the diversity of the animal oopulations present;

a, the presence of fishes and marine mollusks which cannot exist
out of water,
b, the presence of aquatic insects, waterfowl, shorebirds, and the
endangered Savannah Sparrows,
¢, the presence of mammals and reptiles/amphibians.
3. the presence of tidal influence.
4. the diversity, interactions,and productivity of the organisms
present, and V
5. the indications and prognosis that a viable, seif-sufficient
ecosystem is present and has a high probability of long-term
continued existence with reasonable amounts of protection
and management.

Based on our data and their evaluation, we have conclucded that the nortions
of the property which should not De determined to be wetiands are the dredged
spoil area north of the flood control channel and most of the agricultural
lands considering the following factors:

1. the historical aspects and obvious ecological old field succession

that has occurred on the dredged spoils.

2. the lack of diversity and productivity in populations of plants

and animals found there, and

3. the obvious lack of tidal influence.

We believe that Unit 3, ar even portions therecf, should not be



1-8
designated wetlands because in a biological sense the definition Tacks
heuristic (predictive) value. Unit 3 should not be classified a saltwater
marsh, a freshwater marsh, a brackishwater marsh, a swamp, mudflat, or fen.
Early in the 20th century, this unit may have been marsh but the available aerial photo-
graphs clearly indicate that by the 1950's it had been converted to agricultural
land. During construction of Marina del Rev in 1960-1962, the dredged spoils were
nlaced on this unit and the agricultural use was destroyed. The marine bottom
material was conducive to Salicornia growth in the central, lower portions
of the dredged material. However, a series of historical aerial photogaraphs
since 1962 clearly indicate this community is deteriorating and breaking up
into small pockets. Our subjective impression over the past two years of work
on the Unit also indicates qualitative deterioration and comparison with
the obivously healthy vegetation on Unit 1 clearly shows the poor guality
of the hydrophilic plants on this dredged material. The present mean minimum
elevation of 12 feet above mean high tide precludes long-term wetlands
interactions as a functional community. Our entomoloaical data confirm the
absence of insects and other arthropods which require wet conditions and
thus the Tack of a true "wetlands" in this unit. ‘These data indicate this
unit is rapidly undergoing old field successional stages. In the Unit 3 dredged
spoil area, the presence of Salicornia today is not a significant indicator
of wetlands but merely indicates the remnants of the conditions created by

bay bottom dredging. We believe this unit is properly simply called dredged spoil.

Nith the presence of functional wetlands in Units 1 and 2, we believe that

efforts should be placed on management and restoration of those areas rather
than expending efforts on a community that was artificially constructed and

will never serve as a wetlands habitat.

The California Coastal Act defines environmentally sensitive area in

Section 30107.5 as follows:




"'Environmentally sensitive area’' means any area in which

plant oranimal life or their habitats are either rare or

especially valuable because of their special nature or role in

an ecosystem and which could be easily disturbed or degraded

by human activities and developments."
As noted in the "Guidelines," the Coastal Commission will make an independent
determination based on all available data of whether aspecific site is to
be designated as an environmentally sensitive area. We belijeve that the
following recommendations will assist in defining the specifics of this
property in relation to such designations and in determining consistency
with Section 30240 of ;he Coastal Act, which contains standards for siting
development both within and adjacent to environmentally sensitive areas.

1. Preserve adeguate large diverse space. Wetlands are not isolatead,

independently functioning systems and are dependent on associated watersheds

and upland transition areas. Additionally, since ecological stability is
related to habitat diversity and sufficient space, we believe that mainte-

nance of a large contiguous area is the only alternative that meets the criteria
of preserving the maximum number of species and a viable wetlands system

within this region. Preserving small portions of various areas that are

not connected by open, native habitat will not provide the stability needed

in this region for long-term maintenance of the marsh. Units 1 and 2 are

the center of the area to be protected. The portions of land needed to

buffer and protect the wetlands and provide the ecalogical diversity

necessary for stability in this region are: the bluffs and slopes to the

south of Units 1 and 2 and extending to the east beyond Lincoin Boulevard;

the dunes to the west of Unit 1 (see 5 below); the slightly higher portions

of land immediately surrounding the wetlands; and the occasionally wet




agricultural lands immediately to the east of Unit 2 which grade onto the slopes

and along the Centinela Creek drainage ditch, These areas might or might not be

designated as ecologically sensitive habitat or buffer but they clearly fit the
ecosystem concept and thus should not be separated from the wetlands. The dunes
and slopes will provide buffer to the wetlands on the south and west and the
Ballona Creek flood control channel on the north provides adequate buffer there.
To the east we believe the construction of a nature center north of Culver
Boulevard will buffer Unit 1. A road along the present gas company access road
and construction of a tidal-influenced, freshwater lake with its mud flats area
immediately east of that road would provide adequate buffer to Unit 2. Mainte-
nance of open space with proper fencing along the north side of Centinela Creek
after its relocation will provide protection to the north side of the bluffs.
With protection of this total region incorporating the following recommendations
we believe that both the spirit and Tetfer of the Coastal Act laws are met in
redards to habitat protection. Qutside of these areas, any reasonable
construction, under 60 feet, will probably not affect the wildlife within such a

protected zone.

2. Increase saltwater flow and enhance littoral zone. The littoral :zone

is the area subject to tidal influence. Pickleweed (Salicornia spp.) is
" characteritically tﬁe dominant plant of the upper littoral zone along the

southern California coast. Increasing the amount of tidal water entering the
system would increase the productivity of the Salicornia, and the addition of
the water onto Unit 2 would increase the density and health of these plants
while causing the weedy higher-elevation plants there to decrease. With added
water into Unit 1, the SalicorniaAwould increase the area an which it grows
and thus orovide important additional habitat for Belding's Savannah Sparrows,

one of the endangered species present on the wetlands.
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As discussed below, breeding populations of Belding's Sparrows are

limited to pickleweed. Expansion of stands of that plant could potentially
increase the size of the Ballona population of the sparrow. This could“be
an important factor in the long-term survival of the speéies. Enhancing
pickleweed quality and extent and its associated insect fauna would be
beneficial to the total ecosystem stability. Increasing tidal flow with
resultant stands of salt grass would also allow the Wandering Skipper, a
rare insect, to increase the size of its current population. Pickleweed

is also essential as primary foraging habitat for the Alligator Lizard.

Increasing the extent of the littoral zone would be accomplished by
(1) installing tidal flow systems to allow unrestricted water movement from
the Ballona Creek channel into the wetlands; (2) breaching the berms along
the channels within the wetlands; (3) installing additional culverts under
Culver Boulevard; and (4) by creating several additional channels. These
steps should be carried out in Units 1 and 2. Wide culverts, including norm-
ally dry areas suitable for passage of terrestrial animals are essential to
allow the organisms present to increase their populations and allow easy
movement over the property. Increasing tidal Tlow @ould also provide the
input of nutrients and flushing action necessary to support larger inverte-
brate and fish populations in Units 1 and 2.

While increased saltwater flow is generally desirable, flooding in some
areas should be restricted so as to produce drier, higher habitats required
for egg-laying and refuge sites by the herpetofauna and other animals. To
this end, we suggest that the access roads to the gas company wells in the
central area be modified to provide more gradual slopes and be nlanted with
native vegetation; similar modification of the channel berms would also
enhance their value to wildlife.

3. Preservation of mudflats. Mudflats provide exceedingly important




habitat for many organisms, most spectacularly the wintering water and
shorebirds in the Ballona region. Many herbivorous-detrital-eating mollusks
move about on the surface of the mudflats, and many invertebrates (i.e.,
polychaetes and insects) provide a source of food below the surface. The

flats are also habitat for the Mudflat Tiger Beetle, which is greatly reduced
from its original range in the United States. Many species of estuarine

flies and beetles breed or develop in the mud. Preservation and enhancement of
the flats are important to the stability of the ecosystem. The mudflats most
important to the birds occur in Unit 1. In addition, the fields on the

western portion of the agricultural lands are occasionally flooded during winter
rains and at those times provide an important foraging area for the wintering
shorebirds. The rainy period coincides with the presence of lafge numbers of
wintering and migrant shorebirds in southern California. There is substantial
movement of birds between Unit 1 and these occasionally flooded agricultural
fields. It seems advisable to preserve an open flyway between these two
regions. It is probable that an even more favorable situation could be created
by providing for reqular (or even permanent) flooding of this area. This

would reduire grading and construction to allow tidal flow and freshwater intru-
sion. Any construction in the area should be undertaken in the dry season to
avoid disturbance to the bird populations.

4. Limit access by humans and human artifacts. The Ballona wetlands

show obvious degradation due to traffic by vehicles, domestic animals and
humans on foot. The negative effects of such intrusion are particularly
obvious in Units 1 and 2, where the disturbance to the natural functioning
of the system cannot be overemphasized. Unit 1 is freguently used by horse-
back riders, presumably emanating from the stables immediately adjacent to

the marsh on Culver Boulevard. Horse and other traffic severely damage
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the existing vegetation and definitely inhibit growth of new plants by
compacting the soil and crushing subterranean animal forms. Food and
cover for animals are removec, and invertebrate and vertebrate life killed.
Human -intrusion also disturbs the activity cycles of all animals,
especially the birds. Dogs and cats cause serious disturbance and
actually kill wildlife.

0ff-road vehicular- (ORV) caused mortality to animals and plants is
a major problem in this region. Such traffic has increased during the two
years of our study, and the effects of ORV's are potentially even more
serious than those of horses or dogs, because of the deeper disturbances
and much larger area they are able to cover.

We suggest that the wetlands in Unit 1 and 2; the buffer areas,
especially the dunes; and the remainder of the management-support area should
be restricted to allow only human-foot traffic, for scientific and education
purposes under strictly controlled conditions (see below #10 for nature
center recommendation). A1l vehicular traffic and domestic animals must be
eﬁtire]y excluded.

5. Preservation and enhancement of dune habitat. Like marsh and

estuarine systems, coastal dunes are becoming increasingly more rare in
California. The west end of Unit 1 is-an important dune habitat. The
highest number of insect species restricted to the sea coast are found
there. This area is inhabitated by the California Legless Lizard (Anniella
pulchra), which can only survive in areas of loose sand. We found this
lizard only on the dune and the sandy alluvial fan near the southwest
corner of the Ballona region, but we suspect it is also present on the large
alluvial fan near the southeast corner of the region. Maintenance and

protection of these areas is strongly recommended, and as noted we suggest
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that access by humans should also be prohibited in the dunes and alluvial

areas.

6. Provision for freshwater habitat. Fresh water is an important

component of this region and a balance between salt water and fresh water is
essential to the environmental health of the wetlands. At present, the
freshwater input to the region is primarily from the highly polluted
Jefferson storm drain, Centinela creek drainage ditch, and runoff along
with erosion from the bluffs on the south side of the property. This fresh
water is important for the maintenance of the Salicornia in the wetlands
during the winter rainy season, as it provides dilution of the salt water

to the brackish conditions that define a saltmarsh. The drainage ditches
support freshwater aquatic plants, freshwater fishes and are breeding sites
for amphibians. The Pacific Tree Frog and Western Toad are dependent on

the freshwater sites. Mosquito fish (Gambusia affinis) were introduced in

the freshwater system and have become an important food source for birds and

are also an important predator on mosquito (Culicidae) larvae.

A1though drainage ditches are important as a freshwater source and
habitat on this property, they have not been designed for this purpose. We
suggest that they be rebuilt, and possibly moved, so that they can provide
an enhanced and functional freshwater system within the larger region.
Reclaimed water from sewage treatment could also be effectively used for
enhancement of the wetlands by either constant input or occasional flow over

Units 1 and 2.

7. Exclude dumping of solid waste and dissolved chemical pollutants.

"Much of the property is badly littered with trash. While this material may
provide some habitat for organisms, it is unnatural and detracts from the
overall aesthetic value of the property. Dumping and accidental littering

should cease and the existing refuse should be removed.
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Pollution of the aquatic portions of the region by hydrocarbon
pesticides, heavy metals and other chemicals is a potential source of
further degradation of the wetlands. The Mullet fishes captured during this
study showed a high frequency of ended fins and other abnormalities
associated with high pollution levels. An adequate means must be found
to minimize the present pollution sources and to minimize undesirable
contaminates such as pesticides, fertilizers, and heavy metals from
entering the system. |

8. Construction of tern breeding site and bird roosting-loafing area.

Unrestricted tidal flow, as recommended above for augmentation and enhancement
of the saltmarsh habitat, conflicts with the goal of maintaining a viable
Least Tern colony in the'region. Normal tidal action will flood the
saltflats of Unit 1, where Least Terns nest when it is dry. The variety

of breeding sites currently in use by Least Terns in California indicates
that they will use a wide range of dry surfaces with a substrate appropriate
for nest excavation. It should be feasible to elevate the breeding colony
area above the high-tide level, thus avoiding periodic flooding. This

could be accompliished by filling in the tern colony area with soil graded
from the surrounding area during the early fall. This "island" should be
topped by sand substrate which would be more favorable for nest construction
than the existing saltflat. Any such efforts should, of course, be planned
in consultation with the California Least Tern Recovery Team and timed to
avoid conflict with tern breeding. This raised area would provide a
permanent roosting-loafing site for shorebirds and waterbirds and would
enhance the bird use of the region.

9. Increase the number of native trees, shrubs and low-qrowing vegetation

compatible with moisture levels of the fauna. Trees and shrubs are limited




1-16

in the Ballona property and much of the area is dominated by introduced

. species of plants such as euca]yptus‘and iceplant (Carpobrotus edulis).

These non-native plants are detrimental to a functional ecosystem; few
animals feed on them, and the iceplant is crowding out native plants that
are used by local organisms. The lack of trees and shrubs Timits the
foraging habitat; number of refuges and roosting-loafing sites; and prey
items available for the resident and migrant veftebrates on the property.
Our insect and reptile-amphibian data especially indicate that those species
are most abundant in the native shrub vegetation that is available.
Additional native trees and shrubs should be planted around the margins
of the wetlands, and this could be accomplished easily in areas such as
surrounding berms and the access roads to the gas company wells. The
iceplant should be eliminated, because it will eventually crowd out many
of the native plant species. The dunes can be expanded by bringing in more
sand to the south end of the system. Shrubs such as Laurel-Sumac (Rhus

laurina), California Sage (Artemisia californicum), California Buckwheat

(Eriogonum californicum) and lupine (Lupinus chamissonis) planted in sandy

sites would greatly enhance the region as a diverse wildlife habitat.

10. Construction of nature center, observations sites and nature trails.

A nature center should be constructed on the property, and provisions made
for adequate funding of a full-time staff of naturalists and custodians to
carry out natural history educational programs and maintenance and ranger
service 1in the region. Access points to the marsh should be provided to
allow appropriate recreational and scientific use of the region. Such
activities as nature study by school groups, bird watching and photography,
and waiking in a areen-protective zone would not conflict with

conservation goals if properly planned and should be incorporated into the
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development plans for the property. Elevated walkways could be provided
which allowed observations of the wetlands and dune-riparian habitats without
undue physical intrusion. A model system exists in the Florida Everglades
and Corkscrew Swamp, where a series of walkways extend into various habitat
types with sufficient buffer to preclude disturbing native wildlife.

Periodic rest points provide interpretive information on the biology,

geology and climatology of the region. Such a nature center would have the
obvious benefit of increasing public awareness of the importance of wetlands
and other native habjtats and serve as a model for other such preserves

in California.
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The Vegetation of Ballona

Robert J. Gustafson

INTRODUCTION AND METHODOLOGY

The vegetation of the Ballona wetlands has been carefully mapped and
discussed in previous reports (Envicom, Army Cords of Engineers, and UCLA).
Apart from the plant species 1list prepared by Envicom and a partial Tlist
by Judith Clark for the UCLA report, an actual plant inventory had not
been thoroughly undertaken with voucher specimens deposited into a credited
institution. The present investigator is a taxonomist, not an ecologist,
and it has been his primary purpose to collate a Tist of plant species over
a one-year period beginning in July 1980 through August 1981. About 75
io 100 hours were spent walking over the study units on approximately 15
separate field trips. All the plants collected are deposited in the
herbarium of the Natural History Museum, Los Angeles County. In addition,
each herbarium sheet has a map of the study areas with an indication of the
proximate locality where the plant was collected. No rare and endangered
species were recorded from the sites, but some plants not previously
found in Southern California either as escapes or adventives were
discovered. In cases of uncertainty in identification, plants were sent
to Tom Fuller and Doug Barbe at the Department of Food & Agriculture,
Sacramento, who specialize in introduced weeds. No mapping or transects

were undertaken by this investigator, although distribution of plant
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species in the various parcels was carefully noted.

WETLAMDS DEFINITIONS

The U. S. Fish and Wildlife Service defines wetlands as follows:
“...land where the water table is at, near or above the land surface long
enough to promote the formation of hydric soils or to sunport the growth of
hydrophytes. In certain types of wetlands, vegetation is lacking and soils
are poorly developed or absent as a result of freauent and drastic fluctuations
of surface-water levels, wave action, water flow, turbidity or high concentration
of salts or other substances in the water or substrate. Such wetlands can be
recognized by the presence of surface water or saturated substrate at some
time during each year and their location within adjacent to vegefated wetlands
or deep-water habitats."

Three parcels of land (designated as Units 1, 2 & 3, see maps) were
carefully surveyed by the museum team for over a one-year neriod. As a
result, the breakdown of wetiands within each of these narcels is defined
as follows. Unit 1: approximately 72 acres bounded by the Ballona Channel
on the west, Culver Boulevard on the east, the dune community on the south
and the Gas Co. entrance on the north. Unit 2: west cf the Gas Co. road,
approximately 55 acres bounded by the bluffs to the south, Culver Boulevard
to the west; east of the Gas Co. road on property which is bounded by the
bluffs on the south, Jefferson Boulevard on the north and Lincoln Boulevard
on the east area freshwater marsh 2-3 acres in size just east of the Gas Co.
facility, and a riparian community about 4 feet on each side of the Centinela
Creek drainage ditch afong its entire length. In the western part of the
occasionally-flooded agricultural area degraded Salicornia is found. Unit 3
is the dredge spoils from the construction of the Marina in 1961-62. This

139-acre parcel contains approximately 62 acres of dry pickleweed (transitional)
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habitat. The presence of Salicornia has been used as an indicator of
wetlands, but the existence of Salicornia, by itself, does not indicate
conclusively that this area is a wetland biologically. Salicornia on this
site is poor in quality, especially by comparison to that found in Units 1

and 2 which are subject to tidal flow. The pickleweed community of the spoils
area is more or less confined to the central, Tower portions of the fill which
contain the salt pans. 4Yhether or not hydric soils are present here seems to
be a debatable point: the Shapiro report for the Corps maintaining there are,
while the Fruit Growers Laboratory, Inc., findings indicate the exact opposite.
Only further analyses will resolve the issue. Other factors that may play a
part in the presence of Salicornia on this site are its hydrophytic as well

as halophytic nature, the presence of sea water intrusion and capillary action
which could provide sufficient moisture to maintain the community, or a perched
water table. It would appear that the successional scrub community that is |
forming on the higher portions of the spoils is slowly advancing, probably because
fhe winter rainfall has been jeaching cut the salts and washing them into

the central depressions over the past 20 years. ‘That the Salicornia

persists is certainly an indication of its halophytic nature, although it

has never been proved to be an obligate halophyte. Salt flats may be an
important aspect of a salt marsh ecosystem, but this is not the case

here because the spoils do not contain a salt marsh habitat, and there

is no tidal influx. However, the land has value as open space and the

opportunity to watch the development of an upland scrub community.

OCCASIONALLY FLOODED ARGICULTURAL AREA

In addition to the wetlands areas, there are 15 to 20 acres of occasionally

flooded agricultural lands located east of the Gas Co. road in Unit 2 (see map).
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VEGETATION TYPES

Three designated areas have been extensively surveyed over a one-year
period and the results have been nlotted on three maps (see Figures Bo-1-3
respectively). Because the boundaries between the plant communities are,
or have been subject to topography, urban disturbance or soil type, one does
not necessarily find a nice gradational pattern between them. The maps
(Tegend adapted from Envicom report) indicate the major grouping of ﬂ1ants
within each of the study areas. These maps correspond closely to the overall

findings of the Shapiro report.

Estuarine Habitats

1.  Pickleweed Saltmarsh (Fig. 4)

Pickleweed (Salicornia) is the dominant plant of this community. Two
species occur at Ballona with S. virginica being the most abundant and found

in all three units. S. subterminalis is locally common only in Unit 1.

Salicornia is the most widesnread halophyte in Caiifornia saltmarshes. It
forms a Jow-growing, dense stand south of the Ballona Channel in Unit 1,
while in Unit 2 it is most prevaient west of the Gas Co. road. East of the
road in the Agricultural area, Salicornia is present in limited areas where
winter ponding occurs. Agricultural practices in previous years have resulted
in the area being disced during the early summer months. The plants on the
dredge spoils of Unit 3 are centrally located bordering the salt pans.

Within the pickleweed marsh proper are areas that are or have been

invaded by aggressive weedy species. Iceplant (Carpobrotus edulis) has

invaded the marsh in the southern part of Units 1 & 2 where it forms an

almost impenetrable ground cover. Saltgrass (Distichiis spicata) is common

~in these transitional areas, especially in the southwestern section of Unit 1
where the marsh abuts against the sand dune community. It is frequent in
Unit 2 throughout the pickieweed community and also is present in some upland

areas, especially highly disturbed situations.
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Sicklegrass (Parapholis incurva), an introduced European species naturalized

in Californja saltmarshes, is relatively common in the central section of
Unit 1 (also in the eastern half of Unit 2), especially along the drying

edges of the pickleweed community. Other aggressive weeds such as

Melilotus, Conyza, Rumex, Beta, Picris and Atriplex can also be found here.

Introduced weedy species comprise approx. 15% of the total plant cover
of the pickleweed communities and are most abundant on the berms or along
paths through the marsh.

Since the Ballona saltmarsh lacks a low and middle marsh flora, the
pickleweed occurrence is topographically lower than in other Southern
California sa]tmarsheé which have been subject to less disturbance. Many
saltmarsh species are not found.at Ballona,due perhaps to the restricted
water-flow between the marsh proper and the channel. Although the pickleweed

marsh at Ballona is considered a high marsh, several species (Monanthochloe

littoralis, Limonium californicum, etc.) usually characteristic of this

situation are absent. Before the advent of the flood control channel
during the 1930's, it is possible that a natural barrier could have
developed periodically which restricted the flow of water to the marsh.

As it now stands, several factors such as stagnation, salinity, temperature

fluctuations, etc., have kept the marsh at a Tow-level species density.

2. Mudflats and Saltflats (Fig. 5)

The vegetation of these areas is practically non-existent except for
the presence of green algae which become abundant during the spring-summer
months. Since these areas are slightly lower than the pickleweed
communities, the salt crusts associated with them undoubtedly have a
strong influence in limiting the vegetation. A thin layer of water often
persists on these flats depending on the rainfall from the previous winter-

spring months.
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Freshwater Habitats

1. Willow Community (Fig. 6)

A unique community of willows (Salix lasiolepis, S. laevigata),

Populus fremontii, Juncus, Carex and Eleocharis occurs in the southwestern

section of Unit 1, just west of the sand dune community and immediately

south of the Distichlis-Salicornia marsh, a curious association and

juxtaposition of plant communities not known elsewhere in the county.
Around the periphery of this community are several plants of an introduced

Australian shrub, Myoporum laetum, which appears to be naturalizing.

Another type of willow community occurs in Unit 2 along the base of
the bluffs above or south of Centinela Creek. Here the willows, Salix

lasiolepis, grow in close association with castorbean, Ricinus communis,

forming rather dense stands. The water is supplied to this area largely

from urban runoff.

2. Freshwater Marsh (Fig. 7)

Along the drainage ditch of Centinela Creek, west of Lincoln Blvd., a
freshwater habitat prevails for most of itc lenath to the Gas Co. facility.
Here the water becomes increasimgly brackish with Salicornia prevailing

along the ditch. In addition to introduced weeds like Paspalum, Polygonum,

Chenopodium, etc., which comprise about 15% of the freshwater marsh flora,

there are several native aquatics (Scirpus robustus, S. californicus, S.

olneyi, Eleocharis, Sagittaria, Typha, etc.). Ruppia maritima, a submerged

aquatic, is relatively common in the more western part of the creek. A

large stand of Scirpus olneyi occurs close to the Gas Co. facility about

10 vyards south of the ditch proper. Typha latifoiia, Urtica nolosericea,

Eleocharis, Cyperus and Salix are also to be found here.
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Terrestrial Habitats

1. Coastal Dune (Fig. 8)
Three areas of coastal dune community are found on the study sites.
The most extensive is along the southwest boundary of Unit 1 where the

dominants include Lupinus chamissonis, Erysimum suffrutescens, Camissonia

cheiranthifolia, Phacelia ramosissima and Abronia umbellata. Parts of this

area are being invaded by Carpobrotus. A small slip of land near the
southeastern corner of Unit 3 also supports a coastal dune vegetation

with Croton californicus, Camissonia cheiranthifolia and Eriogonum

parvifolium as the most conspicuous elements. Invading this community are

Erodium botrys, Bromus rubens and Chrysanthemum coronarium. This

community probably arése subsequent to the building of the flood contral
channel during the 1930's or it could be a vestige of what was once a
more extensive system. Remnants of a coastal dune community occur on the
bluffs above Centinela Creek in Unit 2, now largely colonized by Salix

and Ricinus.

2. Coastal Scrub (Figs. 9a & b)

The scrub commuity is present along the bluffs in the southern part

of Unit 2 with Haplopappus species, Corethrogyne filaginifolia, Elymus

condensatus, Galium angustifolium and Lotus scoparius as examples of typical

ptants found here. A successional coastal scrub community appears to be
developing on the dredge spoils of Unit 3 characterized by the presence

of Rhus laurina, Rhus integrifolia, Artemisia californica, Gnaphalium

microcephalum and Ricinis communis. Many weedy annuals are also present,

but Chrysanthemum coronarium becomes dominant in the late spring months.

This community occupies less than 20% of Unit 3 and occurs along the

southern boundary of the site just north of the channel.
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3. Transitional Pickleweed and Salt Pan (Fig. 10) ‘

During the construction of Marina del Rey in the early 1960's, the
dredged earth was dumped into Unit 3 considerably altering the composition
of the previous vegetation. The central section is salt pans and flats
surrounded by Salicornia. Because the pans and flats are lower than the
surrounding areas, rainwater is leaching out the sa]ts_in elevated
portions of the spoils and concentrating them into this central depression.
This dry pickleweed habitat is for the most part monotypic, but Frankenia,

Gasoul and Polypogon are sometimes associated with it; Salicornia covers

approx. 62 acres of the site.

3. Coyote Brush and Pampas Grass (Fig. 11)

On the higher elevations in the eastern part of Unit 3, a brushy

scrub comprised of Baccharis pilularis ssp. consanguinea and Cortaderia

atacamensis has become established. Neither of the plants mix to form a
single plant community. Baccharis is also dominant in the northwestern
section. Smaller herbaceous perennials are also found associated with

them, such as Gnaphalium chilense, Malephora crocea, Carpobrotus edulis,

Sida leprosa, Centaurea repens and Verbascum virgatum.

4. Agricultural Areas and Weedy Fields (Fig. 12)

Because of the extensive urban activity and filling and diking of
the Ballona wetlands, several areas have become colonized by mostly

introduced species, largely weedy in nature, wind-pollinated and annual in

growth form. Several grasses (Avena, Hordeum, Bromus, Festuca, Paspalum,

etc.), mustards (Brassica and Raphanus), composites (Chrysanthemum,

Picris) form the basis of this category. Many members of the Chenopodiaceae

are also associated with these fields (Bassia, Salsola and Chenopodium).




A few ornamentals (such as Phoenix, Eucalyptus, Ceratonia, Acacia) occur

scattered throughout the parcels. Some were undoubtedly planted at some

time in the past while others are probably adventives.

COMMENTS ON PLANT SPECIES AT BALLONA

There were a total of 235 plant species recorded from the primary
study sites representing 50 plant families. Of these 235 species, 130
are introduced or naturalized, and 105 indigenous to California. Because
of the continued disturbance at Ballona over the years, the weedy
components cover approx. 80% of the total land under investigation.
Approx. 15% of this figyre can be attributed to the spread of Carpobrotus
alone which if unchecked will continue to encroach not only on the salt
marsh community but in the upiand habitats where it is becoming established
as well. The dredge spoils, Unit 3, contain a high percentage of
introduced weeds (by volume), although a coastal scrub community comprised
of primarily native shrubs has established itself. Even though this unit
is comparatively new vegetatively speaking, at Teast 50% of the plant cover
represents indigenous species (including the 62 acres of Salicornia).
The weedy cover includes primarily annual grasses, composites, mustards

and patches of jceplant (Carpobrotus and Melephora).

Unit 1 is covered by approx. 70% of native plants (mostly Salijcornia,

Frankenia, Distichlis and Atriplex). The weedy elements are confined to

disturbed areas, berms, bridal paths; at least 15% of this parcel is
covered by iceplant. Unit 2 west of the Gas Co. road is largely
Salicornia, although weedier than in Unit 1, and covers about 65% of the
property. The rest is largely iceplant and eucalyptus. East of the Gas

Co. facility the land has largely been given over to agriculture and
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less than 20% of the parcel contains native plants (including the

occasionally flooded areas where Salicornia and Cressa are growing).

By comparison. the Point Mugu salt marsh which was surveyed in 1977
contained 222 species of which 101 were introduced or naturalized. Since
the Mugu lagoon contains one of the best preserved salt marshes in
Southern California, the weedy elements in this instance contribute little

in overall plant cover. Such is not the case of Ballona.

Unit 1

Lycium ferocissimum (Fig. 13, erroneously identified as L. halmifolium in

some previous reports) is one of the great curiosities at Ballona in Unit 1.
This South African saltmarsh shrub (identified by Fuller) consists of
pérhaps a half dozen plants, some of them apparently quite old. Whether

it was planted deliberately or appeared as an adventive from cultivation

at some time in the past is not known. The plant does not seem to be
currently in cultivation in Southern California, which makes its appearance
in the marsh even more surprising. Although it is said to form dense
thickets in its native habitat, the plants at Ballona do not appear to

be spreading. During the rainy season the shrubs were covered by a dense

* flush of new leaves but by mid-summer they appeared to be half-dead.
Several cultivated plants are present here, which include Agave

attenuata, Crassula argentea, Schinus molle, Ceratonia siliqua and

Chasmanthe aethiopica. Ordinarily, the Schinus and the Ceratonia are

. trees but in the marsh they appear as stunted shrubs. Myoporum laetum,

which is reasonably common along the southwestern boundary of the site,
appedars to be naturalizing and thriving near the borders of the salt marsh.

Suaeda californica hés been reported from nearly every list of plants

at Ballona no matter how inccmplete. Interestingly enough, this saltmarsh
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native is sparingly represented at Ballona and is by no means common,

confined primarily to the berm below the channel. Bassia hyssopifolia,

one of the most abundant weeds, closely resembles Suaeda in its juvenile
stages. This plant has either been overlooked or misidentified by past

reviewers. In the same vicinity are located shrubs of Malacothamnus

fasciculatus and Eriogonum fasciculatum, usually associated with a

coastal sage scrub or chaparral community. A small population of hemlock,

Conium maculatum, grows in a depression near the base of the berm. Close

by milk thistle, Silybum marianum, and Bassia are the dominant weeds.

Jaumea carnosa, a common saltmarsh composite prevalent in other California

marshes, is represented by only a few centrally located populations,

mostly along the sloughs. Monanthochloe 1ittoralis and Juncus acutus,

reported by the Army Corps of Engineers as occurring at Ballona,

were not found bv this investigator. Potentilla egedei and

Limonium californicum might be anticinated but were not found.

Of the five Atriplex sbecies present on the site, only A. patula

ssp. hastata is abundant, becoming a subdominant in the Salicornia

marsh. Only a few specimens of A. californica are centrally located. Of
the five Lupinus species, four are present in Unit 1. The annuals, L.

truncatus and L. bicolor microphyllus, are fairly abundant in the early

spring in the southern part of this site growing among the Carpobrotus or
on disturbed grassy areas. L. succulentus was found sparingly along
Culver Blvd. L. chamissonis, a silvery shrub to 3', is common in the sand

dune area where it is a dominant along with Phacelia, Erysimum and

Abronia. The willow woodland west of the sand dune area contains a variable

population of Salix lasioclepis and some S. laevigata as well. Eleocharis

macrostachya, Carex praegracilis and Juncus balticus, vegetatively similar,
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grow in close proximity to one another beneath the willows. One tree of .

Populus fremontii is associated with this habitat. In the Clark report

from UCLA, Adenostoma fasciculatum was reported from the sand dune

community. I believe this was mistakenly identified for Haplopappus
ericojdes, which it somewhat resembles. Three species of Camissonia

occur on the sand dunes, C. cheiranthifolia, a perennial, is the most

abundant along with two annual species, C. micrantha and C. bistorta.
Because of the bridle paths throughout this area, at least three different
mushroom genera were collected during the rainy season: Volvariella,
Agaricus and Collybia. The best preserved Salicornia salt marsh occurs
throughout Unit 1 with S. virginica more abundant than its counterpart

S. subterminalis. The two species are quite distinct and easily to tell

apart even when growing in proximity to one another. Frankenia

grandifolja and Atriplex patula hastata are subdominants. Distichlis .

is frequent and common along sloughs and transition areas within the marsh.

St. Augu;tine grass, Stenotaphrum secundatum, is becoming naturalized along
some of the sloughs, especially in the western saction of the site.

Spergularia macrotheca is rather uncommon and confined more or less to

the central area while Sperqularia marina and Gasoul nodiflorum are

abundant throughout. Gasoul crystallinum has been reported from Unit 1,

but it did not turn up during this survey.

Unit 2
Unit 2 is divided into two sectors by the Gas Company road, the
smaller, western section contains viable Salicornia saltmarsh, although
generally weedier than that west of Culver Blvd. Weedy annuals have

invaded the marsh along berms on the higher, drier, less saline areas.

Only S. virginica is found here and not S. subterminalis, which is locally
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common throughout Unit 1. The planted Eucalyptus grove consists of two or

three species which are apparently naturalizing. A single specimen of

Albizia distachya was found in this grove, an interesting find, since

the plant is not common in cultivation. Tetragonia tetragonioides was

also collected here, although it might possibly occur in other parts of the
study area, since it is weedy in nature and naturalizes easily in salt

marshes. A large pooulation of Anemopnsis californica (Fig. 14) is found

just south of the Fucalyntus grove growing intermixed with Carpobrotus.
Fast of the Gas Co. road the land has largely been given over to agricultural
use. During the rainy season, occasional flooding occurs throughout the

western part of this section (in addition, some ponding occurs near Lincoln

Blvd.) with Cotula cofonopifolia, Lvthrum hvssopifolia and Spergularia marina

hecoming dominants (Figs. 15 % 16). Some Salicornia, Cressa truxillensis,

Atriplex patula hastata and Sida leprosa and Juncus bufonius are also prevalent.

The freshwater marsh just east of the Gas Co. plant is largely dominated by Scirpus

olneyi, which reaches 6' or more in height. Cyperus alternifolius, Cyperus

eragrostis, Typha latifolia, Urtica holosericea, Polygonum lapthifolium,

Juncus balticus, Eleocharis macrostachya and Salix lasiolepis are also to

be found here. The drainage ditch of the old Centinela Creek becomes
increasingly brackish as one travels west from Lincoln Blvd. Ruppia
maritima, a submerged aquatic, is relatively common along the creek in

somewhat brackish water, while Sagittaria calycina, a partially submerged

aquatic, is frequent in the more eastern part of the ditch. Along the
banks of this ditch occur several weedy and some native plants. Grasses

such as Agrostis stolonifera, Leptochloa uninervia and Echinochloa

crus-galli, associated with wet places, are present, the latter two

common during the summer months. Native plants like Heliotropium



Bo-14

curassavicum, Scirpus californicus, Scirpus robustus, Aster exilis,

Typha domingensis, etc., are frequent along the ditch. In the

southeastern section of Unit 2 just west of Lincoln Blvd. are several

Canary Island palms, Phoenix canariensis. Near the palms, a dense stand

of willows persists intermixed with Qenthera hookeri grisea and Conium

maculatum. The size and vigor of the willow community would seem to

indicate the presence of subsurface water. Gnaphalium, Digitaria,

Amaranthus and Ricinus are the more common weedy elements. Several acres

of wheat, Triticum vulgare, were planted in the agricultural areas in

the spring. During the summer this land has been largely given over to

lima bean culture (Phaseolus. limensis). Sporadic plants of watermelon,

Citrullus lanatus, were found throughout the agricultural fields in-

dicating that perhaps this has been grown as a crop plant at some time

in the past.

Unit 3
lThe dredge spoils of Unit 3 present a curious amalgam of plant species
occupying a variety of nabitats. The fill ranges from 10-16' above mean
high tide. The most interesting assemblage of native plants in this area

occur along the small strip of sand dune toward the southeast corner

of the property. Two plants of Lupinus excubitus hallii are found here

and associated with Croton californicus, Camissonia cheiranthifolia and a

few plants of Eriogonum parvifolium. Weeds such as Erodium botrys, E.

cicutarium, Chrysanthemum coronarium, Bromus rubens, etc., are abundant

during the spring months on these dunes. Wandmullein, Verbascum virgatum,

is relatively common along the southern boundary of the property, some
plants often more than 5' tall. However, one does not find it elsewhere.

A few cultivated plants also appear just north of the channel, like
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Ceratonia siliqua, Acacia decurrens and Washingtonia sp., probably as

adventives. Other cultivated plants (Narcissus tazetta, Iris pseudacorus,

Gazania longiscapa) are scattered about the site but by no means common.

Cichorium intybus is found to be locally abundant only in the extreme

west part of Unit 3, while Centaurea repens is localized toward the

southeastern end. Hemjzonia ramosissima and Gnaphalium chilense are

common in disturbed areas throughout. A single plant of Ribes malvaceum

was found. Since it grows fairly close to a small population of Rhus
laurina and R. integrifolia which are colonizing the site, it seems to
indicate perhaps an early successional stage of coastal scrub or chaparral.

Lotus scoparius, Artemisia californica and Gnaphalium microcephalum are

other native plants closely associated with the above-mentioned shrubs.

A pernicious thistle, Cirsium vulgare, seems to be confined to a few

acres below the coyote brush scrub, but as more salts are leached from
the soil, it can be expected to increase its range. Although Carpobrotus
edulis is not as prevalent as in other sites at Ballona, it nonetheless

is present and rapidly spreading. Another iceplant, Malephora crocea,

with orange-red petals above, violet-magenta beneath, has probably been

misdetermined as Carpobrotus aequilaterus in past reports. A large

colony of this plant, up to 10' in diameter, is found in close proximity

to the Carpobrotus. Its blue-green glaucous foliage and red flowers make
it easily identifiable. A few small colonies of this same plant also occur
in Unit 1. The Carpobrotus compiex at Ballona seems to be a mixture of

good edulis (yellow flowers) and edulis x aequilaterus (purple flowers).

Both color forms grow together (Ferren, UC Santa Barbara). Many plants

such as Picris echioides, Melilotus indica, Raphanus sativa, Brassica

geniculata, Lactuca serriola, Stephanomeria virgata and Rumex crispus
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occupy a wide varijety of habitats and as such are the most abundant

dicots at Ballona. The weedy grasses, Bromus rubens, B. diandrus, Hordeum

leporinum, Paspalum dilatatum, Festuca myuros, F. megalura and Bromus

mollis constitute the greatest percentage of monocots. Sorghum halepense

tends to be more concentrated in the agricultural areas, especially at
the edge of plowed fields or along roadsides. Along the drainage ditch

immediately south of Fiji Way, Salicornia virginica occurs along with

several weeds.
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PLANT SPECIES LIST

CODE DESIGNATION

I - Introduced plants, not indigenous to California.
N - Plants indigenous to California.

SM - Plants found growing in the salt marsh proper.

FM - Plants found growing in freshwater marsh situations.

CD - Plants found growing on coastal dunes.

WF - Plants found in weedy situations, agricultural land, along berms or
elevated areas in the salt marsh, along roadsides bordering the
area, open fields, etc. (This category refers to Units 1 and
2 only.)

DS - Plants found in the dredge spoils area north of the Channel only
(Unit 3).

. B - Plants found growing near the base of the bluffs along the southern

boundaries of Unit 2 (the bluffs proper were not surveyed for

this report).
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AGAVACEAE

Agave attenuata X , X

AIZOACEAE

Aptenia cordifolia

Carpobrotus edulis

Carpobrotus edulis x aequilaterus
Delosperma cf. litorale

Gasoul nodiflorum

Malephora crocea

Tetragonia tetragoniocides X X

XX K X X X
x
b

M oX X X X

ALISMACEAE

Sagittaria calyecira X X

AMARANTHACEAE

Amaranthus albus X X X
Amaranthus californicus X
Amaranthus deflexus X X

bad

AMARYLLIDACEAE

Narcissus tazetta X X

ANACARD IACEAE

Rhus integrifolia . X X
- Rhus laurina X X X
Schinus molle X X

APIACEAE

Apium graveolens
Aptun leptophyllum
Coniun maculatum
Foenieulum vulgare

x X X X
x

ARECACEAE

Phoenix canartensis X X
Waghingtonia <p. X X




ASTERACEAE

Ambrosia acanthicarpa

Ambrosia chamissonis

Ambrosia psilostachya

Artemisia califormica

Artemisia douglasiana

Artemisia dracunculus

Aster extilis

Baccharis glutinosa

Baccharis pilularis SSP. consanguinea
Centaurea melitenstis

Centaurea repens

Chaenactis glabriuscula var. tenuifolia
Chondrella juncea

Chrysanthemum cororarium
Cichloriun intybus

Cirsium vulgare

Conyza bonariensis

Comyza canadensts

Conyza coultert

Corethrogyne filaginifolia var. virgata
Cotula australis

Cotula coronopifolia

Gazania scaposa

Gnaphaliun beneolens

Gnaphalium bicolor

Gnaghalium californicum

Gnaphaltum chilense

Ghaphalium microcephalum
Gnaphalium ramosissimum

Grindelia robusta

Juplovappus ericoides

Hedyprois cretica

Helianthus annus SSP. lenticularis
Hemizonia ramosissima

Heterotheca grandiflora

Jaumea carnosa

Lactuca serriola

Malacothrix saxatilis var. tenuifolia
Matricaria matricarioides
Osteospermum fruticosum

Picris echioides

Senecio vulgartis

St lybun marianum

Solidago oceidentalis

Sonchus asper

Sonchus oleraceus

Stephanomeria exigua
Stephanomeria virgata

Xanthium spinosum

Xanthium strmamariun var. canadense
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BORAGINACEAE

Cryptantha intermedia
Heliotropiwn curassavicum Var. oculatum

BRASSICACEAE

Brassica geniculata

Brassica cf. hirta

Brassica nigra

Brassica rapa SSp. sylvestris
Cakile maritima

Coronopus didymus

Erysimun suffrutescens
Lepidium virginicwn var. pubescens
Lobularia maritima

Raphanus sativus

Sisymbrium irio

CARYOPHYLLACEAE

Polycarpon tetraphylium
Silene gallica
Spergqula arvensis
Spergularia macrotheca
Spergularia marina

CHENOPODIACEAE

diriplex califormica

Atriplex lentiformis SSp. brewert
Atriplex patula SSp. hastata
Atriplex rosea

Atriplex semibaccata

Adtriplex triangularis

Bassia hyssopifolia

Beta vulgaris

Chenopodium album

Chenopodium ambrosioides
Chenopodiwn berlandieri vVar. sinatum
Chenopodium murale

Salicornia subterminalis
Salicornia virginica

Salsola iberica

Suaeda callformica

Suaeda depressa var. erecta
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CONVOLVULACEAE

Calystegia macrostegia var. cyclostegia

Corvolvulus arvensts

Cressa truxillensis $SPp wvallicola

Cuscuta califormica
Cuscuta campestris

CRASSULACEAE

Crassula argentea
Crassula erecta

CUCURBITACEAE

Citrullus lanatus
Cucurbita foetidissima

CYPERACEAE

Carex praegracilis
Cyperus alternifolius
Cyperus eragrostis
Cyperus esculentus
Eleocharis macrostachya
Eleocharis montevidensis
Scirpus califormicus
Seirpus clneyi

Seirpus robustus

EUPHORBIACEAE

Croton californicus
Ewohorbia albomarginata
EBuphorbia peplus
Euphorbia polycarpa
Euphorbia serpens
Euphorbia supina
Rictnus communis

FABACEAE

Albizia distachya

Acacia decurrens var. dealbata

Ceratonia stliqua
Lotus purshianus

Lotus scoparius
Lotus strigosus
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FABACEAE (contd.)

Lupinus bicolor Ssp. microphyllus
Luptnus chamissonis

Lupinus excubitus SSP. hallit
Lupinus succulentus

Lupirus truncatus

Medicago polymorpha

Melilotus albus

Melilotus indicus

Phaseolus limensis

X X X X X
x
x

X X X X
>
KX X X X X
>
>

FRANKENIACEAE

FPrankenia grandifolia X X X

GERANIACEAE

Ercdium botrys X X X
Erodium cicutarium X X X X X

HYDROPHYLLACEAE

Phacelia ramosissima Var. austrolitoralis X X

IRIDACEAE

Crasmanthe aethiopica X X X
s pseudacorus "alba" X X

JUNCACEAE

Juncus balticus X X
Juneus bufonius X X X

LAMIACEAE

Marrubium vulgare X X X

LYTHRACEAE

Lythrun hyssopijfolia X X X




MALVACEAE
Malacothammus faseiculatus Vvar.
Malva nicaeensts

Malva parviflora
Sida leprosa Var. hederacea

MYRTACEAE
Eucalyptus camaldulensis

Eucalyptus tereticornis
Eucalyptus viminalis

MYOPORACEAE

Myoporum laetum

NYCTAGINACEAE
Abrontia wnbellata
OLEACEAE

Praxinus velutina

ONAGRACEAE

Camissonia bistorta

Camissonia cheiranthifolia SSD.
suffrutescens

Camissonia micrantha
Oenothera hookeri SSp. grisea

OXALIDACEAE

Ozalis pes-caprae

PLANTAGINACEAE
Plantago lanceolata
Plantago major
POACEAE

Agrostis stolonifera SSp. major
Arundo donax
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RUBIACEAE

Galiun angustifolium

RUPPTACEAE

Ruppta maritima

SALICACEAE
Populus fremontii
Salix laevigata
Salix lasiolepis

SAURURACEAE

Anemopsis califormica

SAXIFRAGACEAE

Ribes malvacewn

SCROPHULARIACEAE

" Verbascum virgatum

SOLANACEAE

Datura meteloides
Lycium feroctssimum
Lycopersicum esculentum
Nicotiana glauca
Solanum douglasit
Solanun nigrun complex
Solanum sarrachoides

TYPHACEAE

Typha domingensis
Typha lavifolia

URTICACEAE

Urtica holosericea
Urtica urens
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VERBENACEAE - ‘

Vertdena lastiostachys X X X

ZYGOPHYLLACEAE

Pribulus terrestris X , X
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Plants previously recorded as occurring at Ballona by the Envicom report
for Summa but not collected during the LACM survey of the study sites during
the 1980-31 season are listed below. Since the Envicom report covered a much
larger area than the three study sites undertaken by the museum, it is quite
possible that several of these plants occur on parts of the property not
within the purview of this report. Unfortunately no plant material was kept
as voucher specimens by the Envicom people.

Avena barbata (undoubtedly present on the study sites)

Carpobrotus aequilaterus (believed to be a misdetermined for Malephora crocea)

Chenopodium rubrum

Cyperus rotundus

Gasoul crystallinum

Gnaphalium luteo-album

Haplopappus squarrosus (present on the bluffs, but not in Units 1, 2 or 3)

Haplopappus venetus (present on the bluffs, but not in Units 1, 2 or 3)

Hoffmanseggia densiflora

Lippia nodiflora

Lotus corniculatus '

Lycium halmifolium (a misdetermination for L. ferocissimum)

Salix hindsiana

Sesuvium verrucosum

Plants collected at Ballona prior to 1905 (old herbarium records) no
longer occuring on the site.

Amsinckia spectabilis

Chenopodium macrospermum v. farinosum

Cuscuta salina

Lasthenia glabrata v. coulteri
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Fig- Ll' & 5 on nex—t page

Fig. 6 & 8 - Unit 1, looking west. Coastal Dune in fore-
ground, willow community in rear.

. Fig. 7 - Unit 2, looking south. Freshwater marsh.
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looking west. Pickleweed Saltmarsh.

Fig. 4 - Unit 1,

S - Unit 1, loocking east. Saltflats & Mudflats

Fig.



Fig. 9a - Unit 2, looking northwest. Coastal scrub, base of
bluffs, with Salix & Ricinus predominating.

‘ Fig. 9b - Unit 3, looking northwest. Scrub community.
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Fig. 10 - Unit 3, looking north. Dry pickleweed habitat in rear,
scrub community in foreground.
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Fig. 11 - Unit 3, looking west. Coyote Bush scrub intermixed
with Pampas Grass.
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Fig. 12 - Unit 2;'looking northwest. Agricultural land (Cen-
tinella Creek drainage ditch in foreground).
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Fig. 13 - Unit 1, locking west. Lycium ferocissimum.




Fig. 14 - Unit 2, western section, looking east toward bluffs.
Anemopsis californica & Carpobrotus edulis
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Fig. 15 - Unit 2, occasiocnally flooded agricultural area with
Cotula coronopifolia.
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Fig. 16 - Unit 2, eastern section, loocking east. Occasionally
flooded agricultural land.

Photography by David Minor
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The Insects and Related Terrestrial Arthropods of Ballona

Christopher D. Nagano, Charles L. Hogue, Roy R. Snelling
. ' and Julian P. Donahue

INTRODUCTION AND LITERATURE SURVEY

The present study of the eco]bgica] condition of Ballona Creek Region
("BCR") is unusual in that it includes insects. For convenience, we use
the term 1nsecf to refer to arachnids and other groups of terrestrial arthro-
nods as well as true insects (Class Insecta). Alfhough these animals are
an important ecological component of terrestrial and freshwater ecosystems,
they are seldom considered in environmental impact reports, even though
insects are near the base of most food chains and interact with almost all
- 1ife forms in natural land communities. They are essential food sources
for Dirds ana other vertebrates; they control vegetation and popuiation
numbers of other animals, including rodents and injurious insect species;
and most importantly, they poilinate flowering plants, thus insuring their
reproduction (Orsak, 1978). However, insects receive little attention by
urban planners and natural resource managers because of their small size,
the extreme difficulty in identifying most species and the incorrect assump-
tion that they are biologically and ecologically insignificant.

Some insects are adapted for living only in close proximity to the
ocean. They may require saline or sandy conditions or may feed on salt-

loving plants (halophytes). Although often observed in large numbers in
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suitable habitats, such as salt marshes and coastal sand dunes, they are
extremely sensitive to contact with man. The last fifty years has seen

a tremendous urban expansion along the California coast, with a concomitant
decline of all coastal wiidlife, inciuding insects, but very little is known
of the specific causes and effects of their loss. Moore and Lesgner (1972,
1974) and Nagano (1981) ﬁave described insect habitat destruction and the
need for further study of coastal entomology. |

Increased awareness of the destruction of coastal environments has
inspired new interest and publication of knowledge about insects living
in salt marshes, sand dunes and other marine littoral habitats. The majority
of literature on coastal insects has dealt with localities in parts of the
world other than California (Gustafson and Lane, 1968; Gustafson, Lane and
Lee, 1973), especially eastern North America (Arndt, 1914; Metcalf and Osborn,
1920; Saunders, 1966; Smalley, 1960; Brown, 1940; Davis and Gray, 1969),
specific taxa of insects (Cheng, 1976; Doyen, 1976; Nagano, in press; Brown,
1948; Moore, 1956, 1964; Moore and Legner, 1973) or on coastline habitats
other thgn salt marshes (Benedetti, 1973, Craig, 1970; Evans, 1968; Kompfner,
1974 . Saundérs. 19283,

The intertidal insects of California are treated comprehensively only
in identification guides by Evans (1980) and Doyen, Schlinger and Daly (1975).
The first of these works dealt primarily with species that inhabit open
beaches, and the Tlatter only with the central California coast.

Lane (1969) made the first study of the insects of a California salt
marsh on a locality in east San Francisco Bay. He used a variety of collecting
methods and found flies and true bugs to be the most abundant. Later, Cameron
(1972; 1976) investigated the trophic levels and effects of tides in a salt

marsh in San Pablo Bay. The butterflies of Suisun Marsh in Solano County
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were surveyed by Shapiro (1974, 1976), who found 43 species. However, it
is important to note that Suisun Marsh is approximately 440,000 acres in
size, versus the approximately 100 acres of BCR and is surrounded by reia-
tively undisturbed hills of oak woodland and annual grassland.

The beetles (Minnesang, 1980) and flies (Assis de Moraes, 1977) that
inhabit Anaheim Bay have also been surveyed. This is a salt marsh located
within the Seal Beach Naval Weapons Station, some forty miles south of Ballona
Wetlands. Minnesang (1980) found 114 species of beetles, and Assis de Moraes
(1977) collected 97 species of flies. Anaheim Bay is a larger salt marsh
habitat than BCR.

As with BCR, sand dunes are often associated with salt marshes. Powell
(1981) described the condition of coastal sand dunes in California. Although
the sand dunes at the west end of Unit 1 were not mentioned, this site has
a number of insect species peculiar to the sea coast. He and Nagano (1981)
note that this habitat type are among the most rapidly disappearing in the
_ state. Powell and Doyen, of the University of California (Berkeley), have
sﬁrveyed some of the coastal sand dune systems, especially for beetles and
moths (results reported by Powell, 1981). Pierce (Pierce and Pool, 1938)
collected on the El Segundo Sand Dunes, a formerly extensive sand dune system
extending from the Los Angeles International Airport south to the Palos
Verdes Peninsula. However, it is difficult to compare the insects of BCR
and the material collected by Pierce, because he concentrated on beetles
and largely neglected other taxa, such as bees and wasps. I[n fact, there
has never been a complete survey of the overall insect fauna of a pristine
coastal locality in southern California. Unfortunately, the few remaining
estuaries, sand dunes and beaches have been so altered by man that it may

no longer be possible to determine the nature of the original insect fauna.
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As is typical with most environmental impact reports, the one previous
study on BCR includes practically no data on insects. The report by Envicom

(1979) notes only that the Wandering Skipper (Panoquina errans), an insect

considered for Threatened Species status, inhabits the site and that insects

and other invertebrates are utilized as food by various species of vertebrates.
Our report could have easily been much larger; however, we have covered

the most important aspect§ of the insect 1ife of BCR for this study. It

is obvious that BCR is an oasis for a diverse population of insects and

a very important source of information about the insects of the Los Angeles

Basin and the southern California coastline.

MATERIALS AND METHODS

The authors made a fully documented collection of insect specimens
and associated data of BCRwhich form the basis for this investigation. A
voucher collection of insects is necessary because of the impossibility
of identifying most of the species in the field and the need for later
verification.

Speéiéiized and ccmprenensive collecting methods were emploved to insure
maximum diversity; these included direct capture with aerial, sweep and
aquatic nets; traphing with baited pitfall, malaise, yellow pan and ultra-
violet light traps; soil sifting to collect subsurface taxa; and Berilese
funnel sampling.

The aerial net is used to collect fiying and other rapidly moving insects.
Sweep nets were used by brushing the net ba;k and forth on shrubbery and
other vegetation to capture the insect inhabitants. Aquatic nets wers used
to dip up insects in streams and ponds.

Baited pitfall traps consist of wide-mouthed jars which are buried

in the soil until the opening is flush with the surface of the ground.
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Fluids, such as anti-freeze or soapy water, are placed at the bottom of

the container. Peanut butter or rotting meat is sometimes used as bait

and attractant. The insects fall into the jar where they drown and are pre-
served in the fluid. These traps could not be used to their full effective-
ness in BCR due to theft and vandalism.

Malaise traps are tent-like devices used to capture flying insects.

The traps are placed for long periods in a natural flyway, such as a stream
bank or on paths through wooded areas. Large and random samples of insects
thus are trapped. However, it could not be used as much as desired, again
because of vandalism.

Many nocturnal insects are attracted to ultraviolet light, where they
can be easily captured; This method uses a 15-watt blacklight suspended
over a funnel leading to a bucket containing cyanide, a killing agent. Insects
are attracted to the light, fall through to the bucket, where they are over-
come by the poison fumes and killed. The ultraviolet 1ight traps were usad

effectively in several places during the sampling of BCR.
| A metal screen was used to shift dirt or sand in order to find sub-
terranean insects. Many of the unique taxa from the sand dunes of Unit
1 were captured with this method.

The Berlese funnel consists of a 40-watt light bulb suspended over
a leaf litter sample in a large metal funnel. The heat from the lamp drives
the insects down until they fall into a jar of alcohol placed under the
spout of the funnel. With this method, many types of minute or secretive
insects otherwise overlooked can be captured.

Insect specimens were killed and preserved as appropriate in alcohol
or on pins. Each specimen was labelled and given a code number. The latter

keys it to ecological data recorded on a data form (Fig. 1) designed for
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Figure 1

Every collection (record) has an individual number (1) keying it to four
kinds of data (which can be transferred to any number of iBM cards): <ecology,
host information, insect identification and insect information. Data for
each of these is recorded thusly:

Ecology (card): (7) spatial Unit at BCR in which the collection was
made; (8-10) macrohabitat, with letter abbreviations as specified by Clark,
1979; (11-16) date; (17-20) time period of capture; (21-40) initials of
collectors; (41-50) two-digit habitat codes (01 = plant host, 02 = animal

host, 03 = stagnant water, 04 = freshwater, 05 = salt (sea) water, 07 = brackish

water, 08 = in soil, 09 = horse dung, 10 = carrion, 11 = dead plant, 12

under object on ground, 13 = attracted to light, 14 = UV Tight trap, 15

Malaise trap, 16 = pan trap, 17 = pitfall trap, 18 = bait trap, 19 = in air,

20 = on top of ground, 21 = sitting on plant or other object, 22 = in animal
sign, 23 = Berlese funnel). (51) photograph taken (Y = yes, N = no).

"The Host Information (Card) section is used if the insect was collected
on plant or animal host. This card has the same reccrd number {1-3) s the
Ecology Card. Other data as follows (7-16) family; (17-26) genus; (27-46)
species; (47-66) subspecies of the host is recorded; whether the hosts was
collected is noted (Y = yes, N = no); and (68-71) the museum catalog number
if the host was collected.

Each specimen collected is recorded in the section cal]ed Insect Identi-
fication (Card). (7-11) family of the organism (first five letters only);
(12-31) genus; (32-51) species; subspecies; (72) and a space for a voucher
code (s = sighted only; ¢ = collected and preserved; 1 = seen by person other
than the biologists conducting the survey; R = captured and released).

The Insect Information (Card) has the same record number (1-5) as the
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Ecology Card. This card accompanies each Insect Identification Card and prqvides
.data on each species. (6) It has a card nu;ber; (7-16) a two-digit activity Ecode

(18 = flying, 19 = crawling, 20 = resting, 21 = found dead, 22 = feeding,

23 = no observations, 24 = mating, 25 = feeding); (17) whether a photograph

was taken (Y = yes, N = no); a single-digit (18) abundance code (1 = sing]eﬁ

2 = few, 3 = numerous, 4 = very numerous, 5 = swarming); if it was collecte&‘as

an egg (19), nymph (20), larva (21), pupa (22) or adult (23); and a note

section of 50 spaces for any additional information.
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rapid conversion to a computer-based filing system.

Specimens were identified in the laboratory or sent to specialists.
They were analyzed for their ecological significance to BCR. Approximately
10,000 specimens representing 475species were collected. It is important
to note that the identification of many specimens is pending further exam-
ination by specialists. 300 hours in the field and over 2000 hours in the

laboratory were spéent by the senior author on this study.

ENTOMOLOGICAL PERSPECTIVE OF THE BALLONA CREEK REGION

Ballona Creek Region contains one of the few remaining coastal salt
marshes left in southern California and thus is an important site for insects
specialized for this habitat. It serves as a refugium for insects because
of the relatively undisturbed habitats and availability of native vegetation
for insects that have been extirpated from other such places on our portion
of the California coastline. Because of their relative minuteness, insects

.:an survive in small areas as long as the habitat is not greatly disturbed

by urban development, recreation, pesticide or other destructive human use.

BCR was divided into arbitrary spaced geographical units called "Units"
for accuracy and ease of reference in the discussions following. See the
introduction of this report by Ralph Schreiber for a detailed description

of these areas.

UNIT 1

Unit 1 not only holds the greatest diversity of insects, but also the
most significant species in terms of rarity or restricted occurrence to
the coastline of southern California. A number of such species were collected
on the sand dunes located at the extreme west end of Unit 1.

The sand dunes deserve special attention, because, despite their
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relatively small size, they have the most species of any single habitat
type at BCR. Insects that are rare or restricted to the coastline are found

here: Subterranean Sand Dune Beetle (Coelus ciliatus); Dorothy's Sand Dune

Weevil (Trigonoscuta dorothea dorothea); Belkin's Horse Fly (Apatolestes

belkini); Seashore Robber Fly (Cophura clausa); wingless wasps {Brachycistis

species); sand dune cockroaches (Arenivaga species); Panther Fly (Neomydas
pantherinus); and several genera of rare bees and wasps (see Species List).

Noteworthy among these is the Yellow-faced Bee (Hylaeus punctatus) known

elsehwere only from Europe. This is the first time this bee has been found
in North America.

The willow strand adjoining the sand dunes supports a number of native
insect inhabitants. A species that is widespread in southern California but

uncommon is Morse's Shield Back Katydid (Neduba morsei). The willow wood

is used as a food source by the Locust Clearwing Moth (Paranthene robinae)

and Western Drywood Termites (Incisitermes minor). Other common and wide-

spread insects feed on the willow leaves, such as the leaf beetles (Pachy-

brachus species and Psyllobora viginmaculata) and various leaf- and stem-

mining species (see Species List). The leat litter under the willow Lrees
provides cover for many species of ground-dwelling insects, such as spring-
tails (Collembola), bark lice (Psocoptera), beetles, silverfish (Thysanura)
and mites.

The pickleweed portions of Unit 1 support many insects that are only
found in regions with wet saline soils, such as coastal salt marshes and

estuaries. The largest populaton of the Wandering Skipper (Panoquina errans)

at Balliona is found here. Other pickieweed inhabitants include the Brine

Fly (Ephydra riparia); long-iegged flies (Dolichopodidae); midges (Chironom-

idae); Pale Shore Bug (Sadula pallipes); ground beetles (Tachys and Bembidion);
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and rove beetles (Staphylinidae). The Frail Springtajl (Onychirus debilis)

‘nown eisewhere from France and Alaska was collected in the Salt Grass

(Distichlis spicata).

The salt marsh flies, ground beeties, rove beetles (especially the

genus Bledius) and a population of the Mudflat Tiger Beetle (Cicindela tri-

fasciata sigmoidea) inhabit the mud and salt flats of Unit 1. A1l of these

insects spend a portion of their lives burrowinQ in the saline mud.

Horse stables are Tocated in the southwestern corner of Unit 1. It
is important to recognize the great damage to the ecosystem inflicted by
the horses and the abundant pest flies (Calliphoridae and Muscidae) whose
iarvae develop in horse droppings. These fiies may be involved in mechanicai
disease transmission and are known nuisances.

The weedy portions of Unit 1 support numerous species of insects. These
are widespread and common types adapted for existence in fallow fields and

.acant Tots. Introduced insects, such as the Cabbage Butterfly (Pieris

rapaej and the Argentine Ant (Iridomyrmex humilis) are the most conspicuous.

Several species of aquatic insects are found in the numercus fresh
and brackish waters of Unit 1. The most abundant species is the Salt Marsh

Water Boatman (Trichocorixia reticulata) which is probably a significant

food source for shorebirds and fishes (Nagano, 1981).
The large number of species of insects inhabiting Unit 1 can be attri-
buted to the numerous species of native plants which provide food and the

varied habitats available.

UNIT 2
There are three basic insect habitats in Unit 2: pickleweed, weedy
fields and eucalyptus grove. Many of the insects are the same as Unit 1

"cept that the diversity and abundance is lower.
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The salt marsh vegetation (pickleweed and saltgrass) supports a large

population of the Wandering Skipper (Panoquina errans). Numerous individuals

and mating pairs were observed throughout this habitat. Brine Flies (Ephydra

riparia), the Pale Shore Bug (Sadula pallipes), the Mudflat Tiger Beetle

(Cicindela trifasciata sigmoidea) and the ground and rove beetles observed

in the pickleweed of Unit 1 were also found here. Although Unit 2 has a
smaller amount of pickleweed and saltgrass than Unit 1, it still supports
viable and healthy populations of salt marsh insects.

The brackish water is inhabited by aquatic insects such as the Salt

Marsh Water Boatman (Trichocorixia reticulata) and small water scavenger

beetles (Tropisternus species).

The weedy field portion is inhabited by common and widespread insects
that feed, breed and develop here. Although common, these insects are an
important part of the BCR ecosystem that provide food for vertebrates and
pertorm other essential roles.

The extensive stand of eucalyptus and other introduced plants on the
south side of Unit 2 is inhabited by a Tew insects that are common and wide-
spread in western North America. These include overwintering Monarch Butterflies

(Danaus plexippus), Mourning Cloak Butterflies (Nymphalis antiopa), Argentine

Ants (Iridomyrmex humilis) and Black Widow Spiders (Lactrodectus mactans

hesperus). The depauperate insect fauna can be attributed to the lack of
an abundance of nativevp1ants at this site. It is a historical fact that
few, if any, Australian insects were introduced originally with eucalyptus,
and few native North American specie§ have adapted to it as a food host.

Essential oils also give the foliage a natural resistance to insect feeding.

UNIT 3

The insect 1ife found in Unit 3 is representative of the coastal strand
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and the greater Los Angeles Basin rather than exclusively coastal
wetlands. Although it does not have as great a diversity of species as
Unit.1, it does have large populations of a few native insect species.
Many of these are now very rare or extinct from the coastal regions of
Los Angeles County due to habitat destruction and urban growth.

The majority of the vegetation of Unit 3 is pickleweed, scrubland
(weedy or fallow field) or transtitional between the two. The many
weedy and introduced plants support few species of insects; none were

observea on the Pampas Grass (Cortaderia atacamensis). Adult Rabbit

Bot Flies (Cuterebra lepivora) were seen and collected in the scrub-

land; this is an endoparasite of the rabbit populations at BCR.
A nest site of approximately 30C Common Sanc Wasps {Bembix

americana comata) was found in the northeastern corber of the pickleweed

portion. These wasps are important predators of flies. A nest site of

the Solitary Bee (Diadasia consociata) is located in the middle of the

pickleweed. These bees are important pollinators of many of the native
plants in Unit 3.

It is important to note that insects that require permanent sources
of saline water or mud are not found in the pickleweed portion of Unit 3.
These water-dependent species, which do occur in both Units 1 and 2, are

the Wandering Skipper (Panoquina errans), Long-legged flies (Dolichopo-

didae), the Mudflat Tiger Beetle (Cicindela trifasciata sigmoidea), and

the Pale Shore Bug (Saldula pallipes). The absence from Unit 3 of these

water-dependent species maybe due to the -unreliable and unpredictable
presence of water, which appears to be ephemeral and occasional in

occurrence.



A semideveloped sand dune is found in the southeastern corner of
Unit 3 where some dune vegetation occurs. No sand dune insects were seen .
or collected, and it is uniikely that any inhabjt this site. The many
rocks in the soil and the fact that the sand has been artificially placed
(Schreiber, pers. comm.) may explain their absence.

Unit 3 is used by many people to ride their off-road vehicles (ORV).
This is expecially evident in the pickleweed portions where the soil has
been severely scarred. For details of the damage to the insect popula-
tions by ORVs, seen the Problems and Conclusions Section of this paper.

The only portion of Unit 3 where true moisture dependent insects
occur is in the drain ditch on the northeastern corner. Here there are

low density populations of the Wandering Skipper (Panogquina errans), the

Mudflat Tiger Beetle (Cicindela trifasciata sigmoidea), Brine Fly

(Ephydra riparia), long-legged flies (Dolichopodidae) and the Pale Shore .

Bug (Saldula pallipes).

The value of Unit 3 to native insects lies in the large amount of
Ooen.space and vegetation which orovides food, cover and nesting sites.
Very few sites of similar size and ecological diversity are left along the
coastline of Los Angeles County.

AGRICULTURAL LANDS

The Agricultural Lands consist of various gabitats, such as the
base of the bluffs, Centinela Creek, cultivated fields and grove of
introduced vegetation ("the junkyard"”) located north of Culver Blvd. The

majority ot the Agricultural Lands supports few species of insects.
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The cultivated fields are used for the production of crops and
. are plowed or are covered by a few weedy species of plants. The marjority
of insects found within the agricultural fields are transient or "pest"

species. The Gray Hairstreak Butterfiy (Strymon melinus pudica, probably

feeds on lYeguminous plants cultivated on the site.

The weedy portions bordering the agricultural fields alsoc support
a depauperate insect fauna, consisting of widespread and common species.
Bumblebees (Bombus species) and other native bees were frequently ob-
served feeding on flowers.

Centinela Creek Drainage Ditch which runds through the south side
07 the Agricultura: Lands is another important insect habitat at BCR. The
water supports squatic insects and also terrestrial species that feed on
emergent portions of hydrophytic plants. The Wandering Skipper (Panoquina

errans) and the Mudflat Tiger Beetle (Cicindela trifasciata sigmoidea),

‘ Pale Shore Bug (Sadula pallipes), Brine Fly (Ephydra riparia) and ground and
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rove beetles (Carabidae and Staphylinidae) are found in the ditch from the
gas plant east as far as saline water occurs. The population densities of

-
.

hese insacts are lower than those in Units 1, 2 or 3
The vegetation at the base of the bluffs supports an insect fauna typical

of weedy fields and the Coastal Sage Scrub community. No unusual or especially

rare insects were observed or collected.

The "junkyard" located north of Culver Blvd. has low insect diversity.

Several extremely large colonies of the Argentine Ant (Iridomyrmex humilis)

were found under the numerous boards, mattresses and other debris, but no
rare or unusual species were discovered here.

The fields next to the gas plant road are filled with rain water during
the winter and spring months. Numerous species of insects use the temporary
3lant Tife that develops then as food, cover and breeding source. Aquatic

insects inhabit the water and serve as food for shorebirds.

BALLONA CREEK CHANNEL

The Ballona Creek Channel has very few species of permanent insect in-
ﬁabitants because of the rocky substrate whicn prevents most ground-durrowing
forms from becoming established, the high spring and winter flood waters which
eliminate all but the hardiest species and the lack of diverse vegetation
food sources.

Three species of tiger beetles populate the Ballona Creek Channel. Two,

the Red Belly Tiger Beetle (Cicindela haemorrhagica haemorrhagica) and the

Oregon Tiger Beetle (C. oregana oregona), are widespread in western North

America. The third, the Mudflat Tiger Beetle (C. trifasciata sigmoidea),

which is also found in Units 1, 2, 3 and a portion of the Agricultural Lands,
has been extirpated from most of its range in the United States. Nagano (in

press) postulates that the Ballona Creek Channel population of the last species



susceptible to human disturbance and is in danger of being eliminated. .

gle nest each of the Honey Bee (Apis mel]ifera)'and the California

Ant (Pogonomyrmex californicus) were discovered on the north bank

nnel. The Honey Bee nest is located in an old storm pipe, dnd the
Ant colony is found an the ground in a sandy area. Due to the rela-
numbers of Honey Bees observed at BCR, if is highiy probable that
e only colony in the area. This feral insect, through not native,

t in the pollination of the local flowering plants. Commercial

. ever, have been placed in the agricultural area {as of 1 July 1981).
ous algae-feeding flies of an undetermined family were observed

ks within the intertidal zone. The Hairy Shore Bug (Sadula comatula)

- beneath debris in the same area. No insects were seen or collected
1e seawater in the channel.

from these insects, most of the species observed in the channel

7 on the few weedy plants or are iransients. Althougn.this is the .
ity where some of these insects are found at BCR, they are not diverse

t when compared to other unifs.

SPECIES LIST
~ impossible to reduce all of the biological data known for the species
* BCR into a simple graphic presentation; this is true by reason
1's complexity and the multiple stages in the 1ife cycles of insects.
s List is a very general summary of the salient and most important
BCR's insect fauna. Biological and ecological data are presented
nsect species observed or co1leéted at BCR. Bibliographic sources
when possible, for data that are unusual or poorly known. The

is zn explanation of each cateagory:
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1-5. Unit of occurrence: the unit at which the species was found.

Macrohabitat--where the species was seen, coliected or known to inhabit:

6. Introduced community: primarily non-native plants, such as the’
eucalyptus grove in Unit 2.

7. Agricultural: cultivated lands, such as in the Agricultural Unit.

8. Weedy field: mixture of native and non-native plants, such as the
portions lacking pickleweed of Unit 3. |

9. Salt pan: small areas in the pickleweed that do not support plant
life due to extremely high salt levels.

10. Transitional pickleweed: portions that contain both weedy field
and pickleweed.

11. Sand dune: coastal sand dune.

12. Fresh water: primarily freshwater plants.

13. Willow: portions with Salix species.
. 14. Saltflat: extensive flat dry areas of the saltmarsh covered with
a crust of salt.

i5. Mudfi@t: muddy non-vegetative portions of the saitmarsh wet by
seawater during tides.

16. Pickleweed: portions with Salicornia and associated vegetation.

Occurrence--the resident status of the species:
17. Resident: permanent.
18. Transient: a temporary inhabitant (non-migratory).
19. Migrant: a temporary, migratory inhabitant.

20. Unknown: resident status is unknown.

Season of Qccurrence--time of the year when the species is active as adult:

21. Spring: February to May.
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22. Summer: June to August.
23. Fall: September {o October.

24. Winter: November to January.

Abundance--the approximated population size of the species:
25. Very common: extremely abundant.
26. Common: abundant.
27. Qccasional: sparse.

28. Rare: only a few individuals seen or collected.

Autecology--ecological niche of the species (most conspicuous stage, usually
adult):

29. Herbivore: feeds on plant matter.

30. Carnivore: feeds on animal matter.

31. Omnivore: feeds on both plant and animal matter.

32. Parasite: feeding on a living organism without immediately causing

its death.

Synecology--acoliogica? interactions with other species (especiaily “rophic
role):

33. Mammal prey: eaten by mammals.

34. Bird prey: eaten by birds.

35. Reptile prey: eaten by reptiles.

36. Amphibian prey: eaten by amphibians.

37. Fish prey: eaten by fish.

38. Other prey: eaten by animals not listed above.

39, Dest species: 1insect is known to annoy or cause damage to man or
his possessions.

40. QOther information.

See Appendix 1 for the iist of species from BCR.
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‘ TAXA OF SPECIAL SIGNIFICANCE
Some of the insects that have been collected at BCR are outstanding for
one reason or other: few collection records exist, they have been or are
being proposed for Endangered or Threatened Species status, they have very
restricted or reduced ranges, or they represent important populations for
the study of biogeography and insect evolution.

1. Belkin's Horse Fly (Apatolestes belkini; Diptera: Tabanidae): A

single adult was collected on the sand dunes of Unit 1. Only a half-dozen
specimens are known to science. It has been found on coastal sand dunes from
Ensenada, Baja California, Mexico to Playa Del Rey, California. At the present
time, nothing is known of the biology or ecology of this species, but judging
from its closest relatives, it is not a blood feeder. It probably requires

the sand dunes for larval development.

2. Mudflat Tiger Beetle (Cicindela trifasciata sigmoidea; Coleoptera:

‘Cicindeﬁdae): This tiger beetle was collected along the Ballona Creek Channel,
the salt and mudflats of Unit 1, the muddy portions of the pickleweed next
oo Talver 3lvd. in Unit 2, the Centinela Creek drainage east of the gas dlant
in the Agricultural Lands and in the slough of Unit 3. Originally it was
probably an inhabitant of the Venice Salt Marsh but was exterminated from
ail but BCR after the nearby Marina del Rey was constructed. Nagano (in press)
documented the range reduction of this beetle. It is restricted to coastal
areas where it inhabits tidal regions or estuaries. It is now found in only
seven of the 31 localities it was known originally to inhabit in the United
States.

3. Sand Zune Tiger Beetle {(Cicindela hirticoliis gravida; Coieoptera:

Cicindelidae): Specimens now in the Museum of Comparative Zoology, Harvard

University, wera collected at Playa Del Rey in 1906. It occurs only on clean,
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Tight-colored sand at the mouths of estuaries or barrier beaches (Nagano,

in press). Nagano has examined old topographic maps of BCR and has determined '
that the only suitable habitat was at the mouth of Ballona Creek. Tiger

beetles are very important in marine littoral ecosystems and have been greatly

reduced in range in southern California (Nagano, in press). C. hirticollis

gravida is now found at only four of 24 localities it was known to have in-

habited in southern California (Nagano, in press). This species apparently

is extinct from BCR.

4. Wandering Skipper (Panoquina errans; lLepidoptera: Hesperiidae):

Large populations of this skipper are found in the saltmarsh portions of Units
1 and 2. Samller populations are found in the slough on the northeast corner
of Unit 3 and along the Centinela Creek drainage which runs along the bluffs
in the Agricultural Unit. It is found in ciose association with the larval

foodplant, Salt Grass (Distichlis spicata), which grows amongst pickleweed.

For reasons unknown, the Wandering Skipper can develop oniy on Salt Grass

that is wet by sea water or in soil that is very moist. This insect is rapidly
disappearing from its range decause of the continuous destruction of its coastal
habitats. It was one of 24 species of California butterflies considered by

the federal government for Threatened or Endangered Species status (Donahue,
1975). Nagano is currently studying the present distribution and size of

its few remaining populations.

5. Wingless Wasp (Brachycistis species; Hymenoptera: Tiphiidae): Females
of this wasp wére collected in pitfall traps and males in ultraviolet light
traps in the sand dunes of Unit 1. The females in this genus are wingless,
very rarely seen and almost unknown from coastal areas. The males possess
wings and are attracted to ultraviolet lights at night. Nothing is known

of the biology of these animals; the males and the flightless females are so .
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structurally different that they undoubtedly lead distinct lives.

| 6. Sun spider (Eremobates new species; Arachnida: Solpugida): These
animils were collected in pitfall traps located on the sand dunes of Unit
1. The species collected is new to science and is to be named by a specialist.
It is distributed elsewhere in California and is NOT ENDEMIC to BCR. This

species is nocturnal and predaceous on other invertebrates.

7. Dorothy's Sand Dune Weevil (Trigonoscuta dorothea; Coleoptera: Cur-

;u]ionidae): This beetle is common beneath native plants in the sand dunes
of Unit 1. It is found only on coastal sand dunes from Point Dume south to
Orange County (Pierce, 1975). Because of its extremely local occurrence in
a fragile disappearing habitat, it might become a candidate for Threatened
status.

8. Yellow-faced Bee (Hylaeus punctatus; Hymenoptera: Colletidae):

This bee is known only from western Europe and BCR. It might have been acci-
ntally introduced into the wetlands by human agency or it could be a native
insect, posing an interesting problem for biogeographers. Numerous specimens
werz coliected on the sand dunes and near the wiilow grove in init L.
9. Sweat Bee (Lasioglossum species; Hymenoptera: Halictidae): This

bee genus is in need of revision, and it is impossibie to ascertain if the eight

unidentified species of Lasioglossum are new to science or merely unrecog-
nizable with currént knowledge.

10. Frail Springtail (Onchiurus debilis; Collembola: Onychiuridae):

One of the most interesting and ‘difficult to explain distributions of any

' insact known, this springtail is found in France, Alaska and BCR {Bellinger,
sers. comm.). A single specimen was coilected in a Berlese funnel using leaf
titter from the saltmarsh of of Unit 1. There are three possible ways Onchyrius

.bih‘s could have arrived at Ballona Wetlands: via human transportation, as
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a stowaway aboard an airplane or boat; via natural means of transportation,
on ocean drift or in sail on the feet of migratory birds; or it may have Leen
a resident of the west coast of North America for hundreds of millions of

years, since before continental drift had separated the continents.

INTRODUCED SPECIES

The impact of terrestrial arthropods known to be introduced in natural
ecosystems is not fully understood. A common problem when species newly enter
a region is a population explosion and intensive competition with the native

wildlife. Well-known examples are the Norwegian Rat (Rattus norwegicus) and

the Starling (Sturnus vulgaris). Such problems are especially acute in iso-

lated areas, such as nature preserves or islands. Several adventive insects
were discovered during this study and their effects assessed as far as possible.

Common Dysderid Spider (Dysdera crocata) is a spider originally native

to Europe that specializes on sowbugs for food. It is common throughout BCR,

and the impact on native spiders is unknown.

The most abundant insect at BCR is the Argentine Ant (Iridomyrmex humilis)

which arrived in Louisiana in 1890 from South America. From the southeastern
United States, this species spread to the warmer parts of California where

it is ﬁow a ubiquitous household pest. It is not unusual to collect 10,000+
individuals in single baited pitfall trap at BCR. The relatively low numbers

of native ant species (2) is probably due to the highly aggressive and compe-
titive nature of the Argentine Ant. This ant is displacing native ant species
in other areas of southern California as well, such as in the Santa Monica
Mountains and on Santa Catalina Island. Further studies on the ecology and
biology of this economically important animal are critically needed to determine

its effect on native ant species.
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Introduced into eastern North America in the nineteenth century, the
.abbage Butterfly (Pieris rapae) has since spread across the continent to
the Pacific Coast. It is one of the most common butterflies at BCR. The
impact of Pieris rapae on the native butterfly fauna is probably neutral,
since the larvae feed on weedy wild mustard (Brassica) and radish (Rhaphanus).

The Honey Bee (Apis mellifera) was introduced to California in the middle

of the nineteenth century. It is now found nearly everywhere in the state.
Sneiling has observed that hives have been recently placed on the Agricultural
Lands and the Honey Bee population has dramatically increased. This may lead
to the serious problem of the native bees and the Honey Bees competing for

a limited number of flowers.

It is nct known when the Yellow-faced Bee (Hylaeus punctatus) was intro-

duced to BCR or if it is a native insect. Further studies are needed to deter-

mine the ecology and the effect this insect has on the resident bee fauna.

. Hylaeus bisinatus is a close relative of the above bee that was coliected
at BCR. H. bisinatus was introduced to North America in the late nineteenth
century and has since spread to most of the United States. The effect on
native bees is nég]igib]e.

The earwigs (Forficula auricularia and Euborellia annulipes) are species

introduced into North America from the 01d World. They are well established
and common at BCR. The effect of these omnivorous insects on the native fauna

is unknown, but they may prey intensively on ground beetle larvae (Carabidae).

ENDANGERED AND THREATENED SPECIES
No species of insects now known to be under state or federal protection
have been detected at BCR. Despite intensive searching for both, we found

neither the E1 Segundo Blue Butterfly (Euphilotes battoides allyni), an En-

‘ngered Species known only from the E1 Segundo Sand Dunes, nor the Palos
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Verdes Blue Butterfly (Glaucopsyche lvadamus palosverdesensis), a rare sub-

species found only on the Palos Verdes Peninsula. .

The Globose Dune Beetle (Coelus globosus) was proposed for consideration

as Threatened by the Xerces Society (Anon., 1979) but has not been given that
official status to date. It occurs in.the foredunes bordering nearby Dock-

weiler State Beach, but there are no records of the species from BCR.

PROBLEMS AND CONCLUSIONS
1. BCR is one of the few localities in Los Angeles County with large
populations of coastal insects. BCR is a refugium for many species of insects
that were once widespread but are now largely extirpated from the coast.
Insects are a.critical component of the marine iittoral and wetlands ecosystem.
They are the primary converters of plant matter to protein and thus provide
food for many vertebrates, such as birds, mammals and reptiles.

2. BCR retains populations of insects whose loss of range elsewhere

has been or is being documented: Mudflat Tiger Beetle (Cicindela trifasciata

sigmoidea) and Wandering Skipper (Panoquina errans).

3. BCR is fmportant for entomogeographical reasons, i.e. explanation
of the presence of a bee and a springtail known elsewhere only from Europe
and Alaska in the case of the springtail.

4, Horseback riding throughout Unit 1 is very destructive. Intensive
animal, human and off-road vehicle traffic is highly detrimental to native
animals and plant life (Nagano, 1980, 1981, in press; Powell, 1981; Weaver
and Dale, 1978). These activities cause compaction of the soil, crushing
subterranean insects and destroying vegetétion, removing food and cover.
Machines, animals and people step on or drive over and kill insects that are
on the surface of the soil. Nagano {1980) noted the numbers of tiger bestles

at Border Field State Park in San Diego County was significantly lower in areas .
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that had large numbers of horseback riders and horses than in areas that were
ot so used. In the same report, he also noted the importance of restricting
numan visitors to established trails on the coastai sand dunes of McGrain
State Beach in Ventura County in order to minimize tne damage to the fiora
and fauna. Horses in Unit 1 cause the greatest amount of environmental
destruction because their numbers are proportionately greater than human and
ORV traffic. It has been noted throughout the field work of this study that
the horseback riders tend to disregard established trails and prefer traveling
through ecologically sensitive portions such as the sand dunes, mudfiats and
pickieweed. The rich insect 1ife of these habitats will be eliminated if
the horses are allowed to continue their unrestricted ravages.

5. The greatest number of insect species restricted to the sea coast
are found at the sand dunes at the west end of Unit 1. This site is subject
to traffic by large numbers of humans, equines and occasional ORV's. It is

Qigmy probable that the ins.ect fauna of the sand dunes will become extinct
if this disturbance continues.

6. Another serious probiem is the rapid spread of the introduced ice-

plant (Carprobotus edulis) in Units 1, 2 and 3. No insects have been observed

feeding on the leaves and relatively few species visit the flowers. Bees

of the genera Agapostémon and Bombus feed on the pollen and nectar, but it

should be noted that these insects are "general" feeders and will use flowers
of‘most any plant. Some spider species use the iceplant as a site for their
webs, but they use almost any low-lying plant or other structure for this
purpose. Iceplant is spreading rapidly and will soon crowd cut a number of
native plant species wnich are intensively used by insects.

7. Pesticides are a well-known threat to insect populations, especially

‘wse species sensitive to other deleterious disturbances to their environment.
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IT these harmful chemicais enter BCR from any adjoining urban development,
then many of the native insects could be eradicated. It will be unlikely
that the exterminated species will reestablish themselves because of the lack
of ény proximate salt marshesor estuaries that can provide a source of new
immigrants.

8. The amount of sea water is of indirect, though critical, importance
to many insects at BCR. Several species of salt marsh flies (Dolichopodidae,

~ Ephydra riparia, Chironomidae) can only develop in moist or wet saline mud.

The adults may require high humidity for their well being and for successful
mating.

The larvae of the Wandering Skipper {Panoquina errans) can only live

on Salt Grass (Distichlis spicata) that is wet by sea water or in soil that

is very moist. The larvae of the Mudflat Tiger Beetle (Cicindela trifasciata

sigmoidea) are only found in mud or sand at or just above the mean high-tide

mark. It is interesting to note that during high tides these burrows are
covered by water. Wilson (1974) noted that some riparian species of tiger
béetles in the northeastern United States survive being covered by high river
waters.

Beetles of the ground beetle genus Bembidion and rove beetles, especially
the genus Bledius, are inhabitants of the mud and salt flats of BCR. Both
of these families are predaceous on flies and their larvae. Bledius feed

on simple algae (Minnesang, 1980).

Pale Shore Bugs (Sadula pallipes) are common inhabitants of the pickleweed,

mud and salt fiats. These insects are always found near saline water at Ballona
Wetlands. Shore bugs are important predators of flies and other invertebrates.
If the tidal flow is increased, it is highly likely that populations

of the salt marsh insects will increase.
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9. Continued monitoring of the insect life of BCR is essential. We
‘are still finding species unrecorded from the locality and Los Angeles County
on each field trip. We have identified 475 species to date and estimate that
as many as 1200 species actually may inhabit BCR.

10. The entomological character of the BCR indicates that it is basically
a natural coastal salt marsh and associated sand dune. This conclusion was

reached by the presence of insect indicator species of marine coastal habitats,

for the marsh--the Wandering Skipper (Panoguina errans), Brine Fly (Ephydra

riparia) and Mudflat Tiger Beetle (Cicindela trifasciata sigmoidea); for the

dune--Dorothy's Sand Dune Weevil (Trigonoscuta dorothea) and Belkin's Horse

Fly (Apatolestes belkini).
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Appendix 1

Appendix 1 is the list of species that were found at BCR. For an

explanation of the number categories see pages E-13 to E-15.
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Species List: addendum

The following species of Homoptera have recently been identified;
however, no further information is available at this time.

Family Cicadellidae: Amphigonailia severini Delong
Aceratagallia longula Van Duzee
Prariana sidana (Ball)
Euscelidius variegatus Kirshbaum
Graphocephala atropunctata (Signoret)
Friscanus friscanus (Ball)

Family Membracidae: Spissistilus festinus (Say)

Family Flatidae: Mistharnophantia sonorana Kirkaldy
Family Achilidae: Orgerius triquestris Doering and Darb.
Family Delphacidae: Pissonotus delicatus Van Duiee

Family Psylliidae: Psylla curta Tuthill

Craspedolenta pulchella (Crawford)

Trioza minuta Crawford

Trioza maura Forster
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Appendix 2
The identifications of the following micro-wasps (Hymenoptera) were

received too late to have been included in the entomological analysis of BCR.

Species . Season collected Unit Habitat
Ceraphron species A spring 1 sand dune/willow
Platygaster species A | spring 1 sand dunes/willow
Diapriinae new genus spring 1 sand dunes
Tetrastichus species ' spring 1 sand dunes’
Tachinaephagus zelandicus 7 summer/spring 2/3 weedy field/pickle-
Gonatocerus species spring 1 sand dune‘:eed
Ageniaspis species ? spring 1 sand dunes
Eupteromalus species spring 1 sand dunes
Torymus species spring 1 sand dunes
Paraholaspis species spring 1 sand dunes
Eurytoma species spring 1 sand dunes
Alloxysta species spring 1 sand dunes
Pachyneuron spec}es spring 1 sand dunes
Eridontomerus species , spring 1 sand dunes
Ablaxia species spring 1 sand dunes
Mesopolobus species spring . 1 sand dunes
Habrocytus species spring 1 sand dunes
Notoglyptus species? (petiolate) spring 1 sand dunes
Mesopolobus species (sessile) spring 1 sand dunes
Hormius species no further details

Ephedrus new species (parasite of aphids) no further details

Opius new species (parasite of leafmining muscid fly) no further details
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Appendix 3

Appendix 3 is a letter from the Los Angeles County Mosquito Abatement District

in answer to a request for information about possible mosquito problems at BCR.
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ANGELES COUNTY WEST MOSQUITO ABATEMENT DISTRICT

237 W. JEFFERSON BOULEVARD, CULVER CITY, CALIFORNIA 90230 * Phone 827.3448

T e

August 26, 1981

Christopher D. Nagano
Research Asso.
Zntomology Section
L.A. County Museum
90C Exposition Blvd,
1oS Angeles, Cz 90CC7

Dear Mr. Nagano:

This is in response %o
to moszuito breeding

our request relative
Y o}

which may occur or have

occurred in the Ballona Wet-lLands.

There are areas included ia the map that have

had mosquito breeding at various tirzes.

wheno

breeding does occur, appropriate control

ne3sures z2re *taken,
Any future development
provide for good water
access for inspections
control.

of che area must
zanagement, provide
and for approprriate

- - b - L
aSEi3ca&nce T8

70U

Very truly yours,

"/}_ ~ ( W
Sl s~ god

Norman 7.

Hauret

Manager



THE MARINE MOLLUSKS OF BALLONA

Martin G. Ramirez

INTRODUCTION

The marine mollusks of Ballona were surveyed during 1980-81 in order to
compare the mollusks with those of similar, but undisturbed salt marsh faunas
in southern California.

METHQDS

Ouring July, 1980, I made a preliminary survey of the molluscan fauna,
making random collections of dead shells along the tidal channels. This enabled
a general assessment of the mollusks present. For the quantitative sampling,
seven stations (Figure 1) were established. A1l stations were fully exposed
at low tide. Monthly samplaes were taken from each of these stations over a
ten month period from August, 1980, through May, 1981. Samples were taken
from the center of the channel at each station using a core tube 33 cm in
circumference x 18 cm in height, volume 1,559 cc.

Core samples were wet-seived in the field with a 1.0 cm sieve box and
- transported in plastic bags to the laboratory for further seiving of the mud.
The mollusks recovered were transferred to shallow pans for examination and
identification. Living mollusks and dead mollusk shells were recovered in
this way. The epifaunal species that live abundantly on the mud surfaces at

or slightly below the high water line (Melampus olivaceus, Assiminea californica,

and Cerithidea californica) were recovered as dead shells. Other species, all

of which live epifaunally on the mud surfaces exposed at low tide, or burrow
infaunally in the mud, were recovered primarily as dead shells, although living
examples of all species were verified. A voucher collection representing 2ach

species has been deposited in the LACMNH permanent collection.
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RESULTS . .

Scientific and common names of the marine species found in this study are

listed in Table 1, which also gives the stations from which each species was
collected. Additional references to the species at the Ballona from other
survey reports are also given in Table 1. A1l species are characteristic salt
marsh forms, as described and illustrated in McLean (1978) and Abbott (1974).

Thirteen bivalve species were collected in the present study, three of which

 (Chione californiensis, Laevicardium substriatum, and Tresus nuttalli) were
found only as dead valves during the preliminary survey. Two additional bivalves,

Ostrea lurida Carpenter, 1864, and Spisula sp., were reported from Ballona by

Reish (1980). Of the 13 species collected in this study, seven were not found
by Reish (1980). Six gastropod species were found in the present study, only
~one of which was reported by Reish (1980). .

Table 2 shows the total number of specimens of each species collected from

each station over the ten month pericd from August, 1980, to May, 1981, and
also the total number of specimens of each species fram all stations combined
over the ten month period. Of the 16 species appearing in the quantitative
sampies, station 4 was the most diverse, having 14 species. OJifferences in
diversity between the stations are not significant; all the abundant and

relatively common spécies (Macoma nasuta, Protothaca staminea, Tagelus

californianus, Acteocina inculta, Assiminea californica, Cerithidea californica,

and Melampus olivaceus) were present at each station. The higher count of species

at some stations is a result of the occurrence of species that are sporadic and

represented by very few numbers. These sporadic species are Cryptomya californica,

Leptopecten latiauratus, Mytilus edulis, Saxidomus nuttalli, Tellina carpenteri,

Zirfaea pilsbryi, 3ulla gouldiana, and Haminoea virascens.

Table 3 shows the sampling results of each species by month, also giving

the total number collected, which matches the same tally in Table 2. Although
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the monthly results show some fluctuation, with a trend toward greater abundance
of most species during the fall months, these results, which are based primarily
upon dead shells, are not significant.

In addition, dead shell of three fresh water species /Gyraulus parvus (Say,

1816); Helisoma sp.; and Physa virgata Gould, 1855/ were collected along the

Centinela Creek drainage ditch. Such species occur away from salt marshes in
fresh water, though their shells commonly wash into the marshes (McLean, personal
communication).
CONCLUSIONS
Despite its relatively small area, the Ballona salt marsh supports a
varied aggregation of invertebrate animals, of which the mollusks are an
important component. The Ballona salt marsh is comparable in the diversity
and abundance of its molluscan fauna to the two salt marsh localities in
southern California--Mugu Lagoon, Ventura County, and Mission Bay, San Diego
County (MacDonald 1969a, 1969b). Essentially the same species are present in
all three salt marshes.
LITERATURE CITED
ABBOTT, R. T. 1974. American Seashells, 2nd edition. Van Nestrand Reinhold,
N. Y., 663 pp.
BAKUS, GERALD R. 1975. Playa Del Rey: Marine Biology. Tetra Tech Inc.
TC 498-02.
CLARK, JOHN. 1979. Options for Ballona: Problems of conserving a Los Angeles
urban wetland. Los Angeles, UCLA Urban Planning Program.
MACODONALD, KEITH B. 1969a. Molluscan faunas of Pacific Coast salt marshes and
tidal creeks. The Veliger, 11: 399-405.
MACDONALD, KEITH B. 1969b. Quantitative studies of salt marsh faunas from the

North American Pacific Coast. Ecological Monographs, 39: 33-60.
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METZ, E. 1978. Revised draft working paper Ballona Creek wetlands. Los Angeles-
Orange County Regional Coastal Wetlands Workshop, California Coastal
Commission.
REISH, DONALD J. 1980. The marine biological life of Playa Vista, California.
Los Alamitos, CA, Reisch Marine Studies. Prepared for Summa Corp., Las
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TABLE 1

Marine Mollusks of Ballona Collected 1980-81

Name Stations Additional References

CLASS PELECYPODA (BIVALVES)

Chione californiensis (Broderip, 1835) p*
California Chione

Cryptomya californiaca (Conrad, 1837) 4 Reish, 1980
California Glass Mya :

Laevicardium substriatum (Confad, 1837) P
Egg Cockle

Leptopecten latiauratus (Conrad, 1837) 4
Wide-eared Scallop

Macoma nasuta (Conrad, 1837) 1-7 Reish, 1980
Bent-Nose Clam

Mytilus edulis Linnaeus, 1758 1-2,4-5 Metz, 1978
Bay Mussel Reish, 1980

Protothaca staminea (Conrad, 1837) 1-7 Metz, 1978
Littleneck Clam Reish, 1980

Saxidomus nuttallii Conrad, 1837 . 4

- Washington Clam

Tagelus californianus (Conrad, 1837) 1-7 Bakus, 1975
California Jacknife Clam

Tagelus subteres (Conrad, 1837) 1-5 Reish, 1980
Purplish Jacknife Clam )
Tellina carpenteri Dall 4
Carpenter's Tellin
Tresus nuttalli (Conrad, 1837) P
" Gaper Clam
Zirfaea pilsbryilowe, 1931 4 Reish, 1980

Rough Piddock
CLASS GASTROPODA (MARINE SNAILS)

Acteocina inculta (Gould, 1855) 1-2,4-7
Small Acteocina

Assiminea californica (Tryon, 1865) 1-7
California Assiminea
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TABLE 2

.Tota’l numbers of each species by station over the ten month period, August,
1980, to May, 1981. Also showing the total number of specimens of each species

from all seven stations combined, and the number of species collected at each

station.

Stations 1 2 3 4 5 6 _7_  Total
Pelecypoda

Cryptomya californica 5 5

Leptopecten latiauratus 4 4

Macoma nasuta 12 8 27 39 28 29 13 156

Mytilus edulis 1 2 15 12 30

Protothaca staminea 2 8 20 193 50 22 3 298

Saxidomus nuttallii 1 1

Tagelus californianus 6 16 16 13 8 5 8 72

.Tage]us subteres 1 29 9 1 1 61

Tellina carpenteri 1 1

Zirfaea pilsbryi 3 3
Gastropoda

Acteocina inculta 13 3 14 1 1 1 32

Assiminea californica 324 70 1 17 71 77 14 574
Bulla gouldiana 1 2 3
Cer ithidea californica 578 1109 529 1630 303 111 433 4693
Haminoea virescens 1 - 1
Melampus olivaceus 40 35 _3 64 16

Species/station 10 9 8 ia 10
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TABLE 3

Numbers of each species from all stations by month. Also showing the total number

of specimens for the ten month period from August, 1980, to May, 1987.

Pelecypoda
Cryptomya californica 4 1 5
Leptopecten latiauratus 1 2 1 4
Macoma nasuta 23 15 18 22 1t 12 15 15 12 13 156
Mytilus edulis 5 4 7 5 1 2 3 3 30
Protothaca staminea 39 36 46 45 21 3t 30 30 8§ 12 298
Saxidomus nuttallii 1 1
Tagelus californianus 9 15 16 8 2 9 1 5 4 3 72
Tagelus subteres g8 § ¢ 5 2 14 7 6 5 5 8
Tellina carpenteri 1 ‘ 1
Zirfaea pilsbryi 1 1 1 3

Gastropoda
Acteocina incluta 2 12 6 4 6 1 1 32
Assiminea californica 75 89 35 42 112 1777 23 21 24 45 574
Bulla gouldiana 2 1 ' | 3

Cerithidea californica 352 473 651 765 499 415 361 463 473 241 4693
Haminoea virescens 1 ' 1

Melampus olivaceus 14 25 43 16 39 29 39 37 28 9 279
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Estuarine Fish Communities of Ballona

Camm C. Swift and Gretchen D. Frantz

INTRODUCTION

Ballona Marsh is a highly modified remnant marsh on the western edge
of the Los Angeles Basin bordering on Santa Monica Bay. Most of the original
marsh has been channelized and developed into marinas and condominiums. Ballona
Creek is enclosed in a concrete-lined channel and 140 hectares remain
separated from the creek by two sets of tide gates (Fig. 1). Although the
fish faunas of several coastal estuarine areas of southern California are
well studied (Allen and Horn, 1975; Lane and Hill, 1977; Horn, 1981) and some
work has been done on Ballona Marsh (Reish, 1980) and the nearby Marina del
Rey Harbor (Soule and Oguri, 1977, 1980), the fish community of the marsh
was poorly known. Only in Lane and Hill's (1977) study on Anaheim Bay were
small upper slough habitats regularly sampled, the only kind of habitat present
in Ballona, Lane and Hill did not calculate diversity indices, nor
did they discuss the upper marsh as a distinct unit. Thus, this is the first
detailed study of an upper marsh fish community in southern California, and
provides interesting comparisons with other local marshes and with estuarine
areas in other parts of the world. A baseline of information is also provided

for assessing future changes in the fish fauna.

METHODS AND MATERIALS
We sampled fourteen stations monthly, from July 1980 through June 1981,
among the tribu.. , channels of the marsh (Fig. 1): three (Nos. 3, 4, 7)
with a large seine, 5 x 1.8 m, with 3.2 mm mesh, and the remaining ten (1-2,

5-6, 8-13) with a 1.8 x 1.2 mm, 6.3 mm mesh seine. We collected plankton
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.ith a one-meter diameter plankton net with 0.505 mm mesh. Each seine ;tation
consi;ted of two hauls along the center of the channel at relatively low tides
(<0.1 to +0.5 m), when the net swept all or most of the channel. Numerous,
relatively short, repetitive sampling drags such as these increases sampling
effectiveness, and the level of replicability can be predicted (Livingston,
1976). Stations 3 and 7 were deep holes, in contrast to the typically shallow
sloughs of the 11 remaining localities as well as most of the marsh. Collections
in Unit 1 fell within 2 hours of low tide. Since Unit 2 was only affected
at high tides, collections were always during constant low-tide levels of
a few hours' duration.

Fishes were counted, standard length was measured and most fish were
"released to prevent decimation of the popuiations. Occasionally, aliquots
were taken of large samples, and numbers and biomass were partially estimated,
particularly with large samples of postlarval gobies (Gobiidae) in spring.

.ccasiona] representative samples were preserved in 5% formalin.

At the low tides, about 3,730 square meters of water surface existed,
and our sampies covered 9.5% qf this (355.12 sq. m) (Table ). From July
through December, we did not collect station 13, or it was dry and 9% of the
area was sampled. Dates of collections appear on Table 2. Salinity and
temperature were taken from the surface usually before collecting, occasionally
after. Sa1initie§ were determined by refractometer. A study of top and
bottom salinities during a tidal cycle on 15 August 1980 showed these to
be identical at low tide in the marsh.. Dimensions and bottom type remained
stable through the study, and variation in aquatic vegetation is also noted
(Table 1). Plankton samplies were taken in the main channel (vicinity of
Station 4) on incoming tide 2-3 hours after low tide. We estimated the volume

strained when the opening of the net was not completely submerged. On 15
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August 1980, we set a series of eight minnow traps (baited with frozen squid
and anchovy) during the incoming and high tide: four in the channel at Stations
2, 3, 4 and 7, and four on the Saiicornia flats in the high intertidal north
of Station 7, north of Station 5, and east and west of Station 2. The traps
on the flats were submerged only for 1 to 2 hours of highest tide, and the
one east of Station 2 was only 3/5 inundated.

Diversity (H') was calculated with the method of Shannon-Weaver (1963):

s

H' = -zPi log Pi

ial
where Pi is the proportion of individual fish (or their bicmass) in the ith
species. We used natural logarithms in our calculations. The measure of
the difference between samples used was the percentage similarity index of
Whittaker and Fairbanks (1958).

PS = 100(1.0-0.5z[Pia-Pib])

where Pia is the proportion of individuals (biomass) in the ith species of
sample a and Pib for sample b. We used these measures to compare our samples
by area and season and also to compare them with other southern California
estuaries. Livingston (1966) has shown a high degrée of correlation among
the sgvera1 most common measures of diversity including H', when applied
to collections of estuarine fishes.

Common and scientific names follow Robins et al. (1980) and are listed
on Table 2 for Station collections and Table 3 for larval {plankton)
collections. Diversity calculations are based on the regular seine stations
(Tab]e 1) only, and both larvae and incidental juveniles and adults are listed
for the plankton samples (Table 2). Other collections appear in text dis-

cussion but not in the tables.
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o DESCRIPTION OF THE AREA
The area studied consists of two Units (Fig. 1) traversed by

tidal channels or sloughs of about 1.5 ha of surface water
at mean tide levels. The érea is part of the Marina del
Rey Harbor-Ballona Channel estuarine area, which together have about 200 ha
of surface water. The channels are mostly quite straight, and the two largest
pass through culverts under Culver Boulevard and empty into Ballona Creek
channel through Targer culverts with tide gates. Channels in Unit 1 fluctuated
with the tide, but the channels in Unit 2, being about one meter higher,
fluctuated only during the upper 1/4 to 1/3 of the high tide. During the
remainder of the tide cycle, little or no fluctuation occurred in Unit 2.
During minus tides, water in Ballona Creek Channel falls below the levels
in Unit 1, and 30 minutes to 1.5 hours of static low tide occur in the marsh
(i.e. Stations 3 and 4) depending on the height of the tide. Broad areas

.f shallow flats adjacent to channels mostly drained at low tide. A few
hypersaline pools on the west edge of Unit 1 were fishless during this study.

Seasonal fluctuation in low-tide salinity and temperature occur (Fig. 2).

Salinities were generally high (15-34 0/oo) and were full strength only occa-
sionally at the entrance to Ballona Channel (Stations 1 and 3) and were fresh
only at the uppermost Stations (9, 11, 12, 13). At Station 3, above the
tide gates, the salinity would usually be in the high twenties at low tides.
As the tide started to come in, fresh water that extended down Ballona Flood
Control Chanel would push in on top of the saline water. As the tide rose,
the fresh water would be pushed farther up Ballona Channel and the surface
water at Station 3 got progressively saltier until high tide, when full-
strength seawater existed from top to bottom. As the tide went cut, surface

salinity would initially decline faster than the bottom. By low tide, mixing



of the outflowing water equalized top and bottom salinities to similar values.
Stratification also occurred on incoming and high tide at Stations 1, 2,

3,5, 6 and 7, with the surface salinity 3 % /00 (Station 1) to 9 O/oo (Station
2) lower at the surface than at the bottom. High salinities were maintained

in the warm months in Unit 1 by evaporation on shallow flats inundated only

at high tides. This water was often hypersaline and'was recorded up to 52 0/oo
just northeast and upstream of Station 4. During the cool months, the salinity
of water on the flats was comparable to nearby channels, and increased fresh-
water inflow caused a general decrease in va]ueé. Water temperature fluctuated
in a bimodal pattern, lower in mid-summer, increasing in late summer-early
fall, decreasing again in late fall to low levels in winter. Water temperature
rose regularly into April, declined in May, and rose again in June. The
mid-summer decrease is probably due to the increased fog near the coast,
allowing the shallow marsh water to cool, and the fall increase is caused

by the lack of fog, allowing the sun to warm the water considerabiy. Later

in winter, cold air, increased cloud cover, and cold ocean temperature combined
o cool the water again. The May reduction was not as strong as the previous
July, but indicates that often the highest water temperatures may occur in
spring and fall with a mid-summer depression due to fog cover. This would

only occur in upper shallow marshes where solar radiation can significantly
alter temperatures and substantial mixing with local marine waters does not
take place. Coastal ocean temperatures regularly fluctuate from winter lows

to late summer highs as do other connecting well-mixed bays, but the two

sets of culverts restrict flow in the marsh and probably enable solar effects
to predominate, as they would have in the original shallow marsh closed or
only narrowly open, to the ocean.

The culverts opening to Ballona Channel were open through fall 1980, but




. those of the main channel at Station 3 were covered with plywood from late
December to June 1981. Thesa were placed to divert a large sewage spill
down Ballona Channel, 12-18 December, and apparently protect adjacent farm
land and business from high spring tides. Intermittently the gates were
removed, or moved from the marsh side to the flood control channel side of
the culverts. Considerable water flowed around the gates, and tides rose
and fell in the marsh with Tittle visible difference. Tides were probably
delayed slightly and did not reach the highest levels possible, but were

otherwise normal. The gates served as a partial barrier to waterflow only.

FISHES
Engraulidae

Engraulis mordax. The northern anchovy was only taken as two eggs in

March and one larva in plankton hauls in March. It is common in larger bays
.and harbors in California (Allen and Horn, 1975; Horn, 1981), but rarely

occurs in shallow, upper slough areas.

Lyprinodontidaea

Fundulus parvipinnis. California killifish were the fourth most abundant

fish and were common throughout the year. Greatest abundance was in the

summer months, and there was a shift in abundance from Unit 1 to Unit 2 during

the winter. Adult tuberculated males in breeding color occurred from April
to September. The first young of the year were observed in June. C(California
killifish were taken or observed in water ranging from fresh to 38.4 %00,
well within the tolerance range of this species (Barlow, 1963). Trapping
-on 15 August 1980 took three fish in the channels and 24 on the flats during
incoming and high tides, demonstrating movement onto the flats at this time.

Fritz (1977) studied the bioloay of this species in Anaheim Bay.



Poeciliidae

Gambusia affinis. Mosquitofish, a non-native species, widely introduced
to control mosquitos, entered California in 1922 and were establiﬁhed in
the Los Angeles Basin by 1930 (Miller, 1961). They were the second most
abundant fish but were abundant only in Unit 2. Summer collections in Unit
1 (SFations 6 and 7) took occasional individuals, and mosquitofish were most
abundant at the stations with low salinities (Station 9) and in the fall.
They occurred in shallow, flat Sé]icornia-choked pools and channels between
the main channels of Units 1 and 2, and our data are for the main channels
only. Newly spawned young were first taken in April, and individuals 15 mm
or less were taken as late as November. We took mosquitofish in water up
to 52.8 o/oo at Station 12 in August. Fifty to sixty dead and dying mosquito-

fish were observed 70-100 m upstream of Station 9 on 9 July 1980.

Atherinidae

Atherinops affinis. Topsmelt were the third most abundant species and

were absent during the winter (late December to February), apparently moving
seaward into Marina del Rey or Santa Monica Bay. They were almost entirely
confined to Unit 1, and two size classes were apparent in the fall. The first
young of the year appeared in March. Horn (1981) reviewed the information
available on life history of this species in southern California and showed
that topsmelt are commonly one of the dominant species in southern California
bays and estuaries. They feed largely on zooplankton.

Leuresthes tenuis. Four grunion larvae were taken in the plankton hauls

in September and May. Grunion are common in southern California but rare

in bays and marshes (Walker, 1952).

Atherinopsis californiensis. Eight jacksmelt larvae were taken, five

in the December plankton haul, two in March and one in April, coinciding with




the winter spawning peak of this common coastal fish (Feder, Turner, and

. Limbaugh, 1974) that is rare in coastal marshes.

Cottidae

Leptocottus armatus. Staghorn sculpin were taken in smail numbers in

Unit 1 and were the seventh most abundant species. Small juveniles appeared
in winter and early spring collections, indicating a late fall and winter
spawning as documented for other southern California populations (Tasto,
1977; Horn, 1981). Usually this species invades brackish and freshwater
portions of estuaries, but we did not collect it in Unit 2. It was taken

at salinities of 15.6 °/00 to 36.0 °/0o0.

Gobiidae

Acanthogobius flavimanus. The yellowfin goby was introduced to the Pacific

coast from Japan in the late 1950's and was first observed in scuthern California
.in 1977 (Haaker, 1979). Both juveniles and adults were collected in the marsh

with juveniles predominating in spring collections. Qur collections are the

first southern California records north of Palos Verdes Peninsula. This goby

was taken only in the nigher salinity of Unit 1 (at salinities of 20.4 0/oo

to 36.0 0/oo) despite its propensity for brackish and freshwater elsewhere.

Populations of this species should be watched to document its spread in southern

California.

Clevelandia ios. The arrow goby was numericalfy the most abundant species.
Arrow gobies were present throughout the year and were most abundant from late
winter through spring when large numbers of young of the year were present.
Almost all records are for Unit 1 with small numbers taken at Station 10 (Unit
2) in tﬁe fall. Because of their burrowing habitat, adult arrow gobies, were

probably undersampled in general. Our collections indicate a late winter



spawning time, and the young of the year dqminated the collections in Unit 1
in March and April. Horn (1980) emphasized the probable great importance of
gobies in the food web of bays and marshes in transferring energy from low
trophic levels to the higher ones (i.e., shorebirds, that prey on gobies).

Quietula y-cauda. The shadow goby was taken only three times in the

spring and apparently occurs in very low numbers in the marsh. Brothers (1975)
extensively studied the biology of this species, the arrow goby and the cheek-
spot goby in the San Diego area.

Gillichthys mirabilis. Mudsuckers were mostly taken in Unit 1 and were

the fifth most abundant species. Sixteen fish were taken in Unit 2, and one

of these (March) was taken in fresh water. Young-of-the-year were common in

the spring and coincided with the spawning season ddcumented by Weisel (1947),
Barlow (1963), Barlow and de Vlaming (1972). One series of eight traps set
during high tide on 15 August 1980 demonstrates a greater abundance of mudsucker
than our seine collections indicate. Channel traps caught 18, and traps on

the flats took 28 fish. Twelve of the channel fish were taken in the excep-
tionally deep nole at Station 7. Gillichthys, like Funduius, moves onto the flats
at high tides. Its scarcity in cur low-tide station collections indicates

that it retreats into slough-side crab burrows (Barlow, 1963), rather than

into the slough channels as do Fundulus.

Ilypnus gilberti. Three larval cheekspot gobies were taken in the plankton

in July, and two juveniles were seined in April; they are apparently very rare.

Goby A. Fifteen small larval gobies are Ilypnus gilberti or Quietula

y-cauda, three in December, one in April and eleven in June; they cannot be
distinguished further.
Goby C. Five small larval gobies taken in March are Clevelandia ios,

Lethops connectens or Lepidogobius lepidus and cannot be distinguished further.
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. Mugilidae.

Mugil cephalus. Striped mullet were taken only in Unit 1 and probably

represent one year class that grew successively larger (July to April) and

then left the marsh, since no mullet were collected in May and June. The
mullet collected in July ranged form 91-110 mm SL (x = 108 mm SL); those taken
in March ranged from 93 to 212 mm SL (X = 166 mm SL). Mullet were taken at
salinities of 12.6 o/oo to 36.0 0/oo. Young-of-the-year are occasionally

taken in the lower portions of coastal streams in mid- and late winter (LACM
records). Many of the mullet showed fin deformities that have been associated
with high pollution levels in other areas (Sindermann, 1978). Nineteen of 41
mullet we actually measured (41%) showed eroded fins or anatomical deformities.
. Qut of 76 fish tallied in 3allona Marsh (some jumped over our net or otherwise
escaped), these represent 26%. Some of these fish may have been caught on

.sucgessive months, and deformed fish could have been more vulnerable to capture.

However, even a considerably lower (<2-3%) incidence would indicata abnormal
conditions. Sindermann (1978) documents that in brackish pond (12 0/oo), 4-5 ppm
of crude oil caused fin erosion in most of the mullet exposed in 6-3 days.

He notes a wide variety of other pollution related effects on a variety of

fish species, and only a detailed study of Ballona Marsh would disclose the

conditions existing.

Bothidae

Paralichthys californicus. One juvenile California halibut (103 mm SL)

was collected at Station 4 in August at a salinity of 36.0 o/oo. Haaker (1977)
has extensively documented the 1ife history of this species in Anagheim 3ay,
where juveniles (under 300 mm in length) were common inhabitants. He found

the youngest fish appeared in April and May and remained in the marsh about
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one year after which they departed to deeper coastal water. This is a valuable
sport species that relies on shallow bays for nursery areas elsewhere in
southern California and would become more common in Ballona Marsh if conditions

improved.

Pleuronectidae

Hypsopsetta guttulata. The diamond turbot was the most commonly caught

species of flatfish and was taken primarily at Station 5, where the greatest
amount of shelly substrate occurred. All but one fish seined were young-of-
the-year taken in November, December, March, April and May at salinities of
30.0 o/oo to 40.8 °/oo. Two diamond turbot eggs were taken in March, and two
non-metamorphosed larvae were taken in May. Diamond turbot are common bay and
estuary inhabitants (Lane, 1977) that should be more common in Ballona Marsh.

Pleuronichthys verticalis. WNine eggs of the horny head turbot were in

the March plankton haul. This species is common in California coastal waters
but rare in upper marshes (Fitch, 1963). -

Pleuronichthys ritteri. Three eggs of the spotted turbot were taken in

the tlarch plankton haul. This species is common in,California coastal waters

but is rare in upper marshes (Fitch, 1963).

Embiotocidae

Embiotoca jacksoni. A large adult black perch was taken at Station 3 in
Marcﬁ, obviously a straggler from the outer marina area. Black perch are
common game fish around shallow southern California reefs, jetties and kelp
beds (Feder, Turner and Limbaugh, 1974).

Cymatogaster aggregata. One young-of-the-year shiner perch,32 mm SiL,was

taken at Station 3 in April. The shiner perch is a common sport species in

bays and marshes in southern California (Odenweliler, 1977) and would become
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.more common if conditions improved in Ballona Marsh.

Blenniidae

Hypsoblennius gentilis. The bay blenny is represented by one transforming

"ophioblennius" larvae taken in the August plankton haul. This species is
undoubtedly common on the hard substrate in protected areas just outside the

marsh, as it is in many southern California localities (Stephens et al., 1970).

Clinidae

Heterostichus rostratus. The giant kelp fish is represented by three

larvae taken in the March plankton haul. This species is common around shallow
reefs, jetties and kelp beds in southern California and spawns from March to
July (Feder, Turner and Limbaugh, 1974).

Clinid A. Two larvae in the December plankton haul are clinids and

represent either Gibbonsia or Neoclinus, each with three southern California

.pecies. Saeveral of these species undoubtedly occur in Marina del Rey but are

rare in upper marsh habitats (Feder et al., 1974).

Sciaenidae

Seriphus politus. The queenfish is represented by nine postlarvae taken

at Station 3 in May. It is a common schooling species in shaliow coastal
marine waters (Feder, Turner and Limbaugh, 1974) and spawns April to August

in southern California (Goldberg, 1974). Only juveniles occasionally occur in
back bays and estuaries (Klingbeil, Sandell and Wells, 1977).

Genyonemus lineatus. One white croaker larvae was taken in April; this

is 3 common croaker in iarger bays and along the southern California coast

(Feder et al., 1974).



DISCUSSION .

The Ballona marsh and tributar& creek undoubtedly was once similar to
many others along coastal southern California. Its extent under unimpacted
conditions is shown on an early map of the southwestern Los Angeles Basin
(Redondo Sheet, U. S. Geological Survey, 1896 edition, based on surveys done
in 1894) (Fig. 3). Typically a broad marsh area exigted behind a Tong sand
spit with only a narrow opening to the sea. This opening probably often closed
to the ocean during the summer and fall, leaving a brackish Tagoon until high
winter inflows opened it again. When open, build-up of sand at the mouth
would prevent the tide in the marsh from fluctuating fully. Without full
daily flushing, the water in the marsh would stay relatively fresh and temper-
ature would fluctuate more widely as it still does in relatively pristine
coastal lagoons elsewhere in California.

Today the marsh has been heavily modified. Channelization af the ‘

harbor and creek established and maintained full, regular tidal

flow to most of the area. Both this increased mixing with sea water
and reducaed freshwater inflows brought higher saiinity, whicn along
with temperature vary in parallel with nearby open coastal areas.
Regular tidal cycles also maintain deeper more well-defined channels
in the actual marsh than under original conditions. The Culver
Boulevard barrier artifically maintains a low-tidal fluctation in
Unit 2 and consequently shallower cnannels exist there. Ba2low

in Unit 1, almost complete tidal fluctuation occurs, channels are
much desper, and at least two tributaries are actively eroding '
headward. In Unit 2 temperatures are genarally higher, raflecting
the influence of solar radiation in warming shallow water. Unit 1

values, particularly Stations 1 and 3 near the
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.1‘n]et of the marsh are more in parallel with the sea. Man's activities have

fortuitously created somewhat original physical conditions in Unit 2 and
highly modified conditions in Unit 1. The restricted water flow through
culverts and/or flapgate at Ballona Creek channel and through Culver Bouievard
has restricted the movement of fishes and has caused faunal differences
between the two areas.

Twenty-five species of fish were collected in the marsh (Tables 2 and
3), comprised of 13,389 juveniles and adults, 278 larvae and 439 eggs.
Fourteen eggs were identified to species, and the rest fall into about ten
categories and are not identified further. Ten species were only taken as

eggs, larvae or postlarvae, Engraulis mordax, Atherinopsis californiensis,

Leuresthes tenuis, Hypsoblennius gentilis, Heterostichus rostratus, Seriphus

politus, Clinid A, Genyonemus lineatus, Pleuronichthys verticalis and P. ritteri.

Three were taken only once, Embiotoca jacksoni, Cymatogaster aggregata and

.Paralichthys californicus, and one was taken only twice, Ilyonus gilberti.

Two are introduced species, not native to California, Gambusia affinis and

Acanthogobius flavimanus. The remaining nine species are common inhabitants

of coastal bays and estuaries frcm Morro Bay to northern Baja California.

We did not find a Targe number of species that have been recorded.from other
southern California béys and marshes such as Anaheim Bay (Lane and Hill, 1977),
Colorado Lagoon (Allen and Horn, 1975) and Mugu Lagoon (MacDenald, 1976 [from
Hofn]), for two reasons: F}rst, our collections represented uppermost tidal
channel habitats only, since the larger, deeper open Tagoonal areas wers not
present at Ballona. Second, flap gates and the shallow Ballona Creek Flood
Control Channel separate the marsh from deeper water, interrupting the habitat

continuum from shallow marsh to deeper bay, and thus preventing species invasion.
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Most of the additional species are not typical of deeper water or are only
occasional invaders of the shallow marsh. Three species, Paralichthys

californica, Cymatogaster aggregata and Hypsopsetta gquttulata would be more

common under natural conditions. Three species not recorded, Syngnathus

leptorhynchus (bay pipefish), Platichthys stellatus (starry flounder) and

Eucyclogobius newberryi (tidewater goby), should occur. Bay pipefish are

usually restricted to grass beds that were largely absent at Ballona. Tide-
water gobies are found in the upper, freshwater portions of coastal lagoons
and are sensitive to habitat modification. They probably occurred at Ballona
in the past but have been eliminated. Starry flounders are not as common in
southern California as they are in cooler estuaries north of Point Conception.
Flatfishes were rare in our study in general, and some unknown factor is
causing this.

The fish community dive?sity H' fluctuated relatively reqularly with the
season in each area, for a variety of reasons. Unit 1 had high diversities
in summer and low diversities in winter. Unit 2 had the opposite with both
areas having roughly aqual diversities in the winter [Fig. 4), Unit 1 de-
creased in diversity in the fall because topsmelt left the area, and California
killifish and goby species became less abundant. Topsmelt left the marsh,
but some California killifish and gobies (Clevelandia and Gillichthys) moved

into Unit 2 increasing the diveristy there. The tendency for Fundulus parvi-

pinnis to invade fresher water in fall and winter has been documented elsewhere
(Miller, 1939, 1943, LACM unpublished records). In the spring, killifish and
gobies moved back out of Unit 2 causing the diversity to decline again. The
concomitant increase of these in Unit 1 along with 1) increasing large numbers

of young-of-the-year gobies (Quietuia, Gillichthys, Acanthogobius and,
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‘oredominant’ly, Clevelandia) and later 2) return of Atherinops affinis, caused

the diversity here to rise again. Qur H' was calculated from numbers of
specimens rather than biomass, and since the vast majority of our fish fell
between 20 and 120 mm SL and were slender or elongate fusiform in shape, the
diversity trends would not be altered significantly by using biomass.

The diversity measure, H', ranges from .55 to 1.57 in Unit 1 and .07 to
.67 in Unit 2. Haedrich (1975), Livingston (1976) and Horn (1981) discussed
the general increase of the value of this measure with lack of disturbance
to the habitat, and Horn (1981) discussed values for several southern California
lagoons. Often values up to .75 or .80 represent highly impacted, modified
estuaries, whereas values of 1.5-1.7 are calculated from data on relatively
oristine svstems in southern California. Values from sampling stations in a
relative!y-pristine tropical estuary in the southern Gulf of Mexico ranged
from 0.5-2.50 (Yanez-A., Amezcua and Day, 1980), and Livingston (1976) found

ide variation in diversity due to salinity and temperature fluctuations in

a relatively unpolluted south temperate estuary in Florida. Ballona Creek
~aceived an 2stimetad 2 to € million gallons of untreated sewage from an
accidental leak on 12 December 1980. This occurred after the diversity in
Unit 2 had risen to winter levels, but before a significant decrease occurred
in Unit 1. If the sewage reduced fish populations and/or forcad them from
Unit 1 into Unit 2, lower than normal diversity in Unit 1 would result.

The increase in numbers of fish-eating birds during the winter migratory
period probably also accounts for some reduction in number and diversity of
fishes in Unit 1. Horn (1981) noted that California estuarine gobies probably
are & significant food source for shaorebirds, and Swift et al. (1977) noted

that cyprinodont fishes (Fundulus and Gambusia in this study) are often heavily

preyed upon by fish-eating birds, particularly herons and egrets. Definite



increases in the populations of such birds during the winter are documented .
elsewhere (Dock and Schreiber, this study), but quantitative data on their

predation on fishes is lacking. Diversity values in the summer fall in the

range of those for other relatively unimpacted estuaries in southern

California. Fall, winter and spring values are lower, mostly because of

seasonal movements of the few dominant species (Atherinops affinis, Fundulus

parvipinnis and Clevelandia ios) and because Ballona is an upper marsh where

the fauna is expected to be smaller and less diverse than in a larger bay

(Horn and Allen, 1976; this paper). Bird predation, the restricted openings

to the marsh and occasional pollution certainly affected the magnitude of

. these fluctuations, but to an as-yet-undetermined extent, and clearly diversity
values reflect the interaction of natural and manmade influences on composition
of the fish community.

The generally low-diversity figures for Ballona are due to a combination

of location in the upper marsh, small marsh area, and impact of human

, modification. Estuarine biolégists long ago noted the decrease in diversity
at the upper end of estuarine systems (Hedgpeth, 1957) based on the numbers of
species. Diversity is usually lowest in the 5 to 8 o/oo range (Khlebovich,
1969) and increases again as one proceeds into strictly freshwater habitats.
Without comparative data on lower, middle, upper and strictly freshwater
portions of comparable estuaries, we cannot separate these three factors.
Data presented by Horn and Allen (1976) predict that the Ballona marsh, with
an area of only about 1.5 hectares of water surface at mean tide (Units 1 and
2), should have a ffsh fauna of only a.few species. The smallest estuaries
studied by them, Los Pensaquitos Lagoon (22 ha) and Tijuana Estuary (59 ha)

had 22 and 29 species, respectively. Qbviously the Ballona marsh fauna is

only a small part af the larger Marina del Rey-Ballona Creek estuarine area, .
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and its large species list is due to association with this larger area. These
areas combined have about 200 ha of water surface at mean tide, close to
Alamitos Bay (166 ha) and Elkhorn Slough (216 ha) that have 43 and 69 species,
respectively. Forty-four species (not including two non-natives) have been

reported from Marina del Rey estuarine areas (Soule and Oguri, 1980; this study)

and about 50 would be expected from an estuary of this size. In Unit 1,

summer diversity Qa]ues are within the range of relatively unmodified éstuaries

elsewhere, In Unit 2 the human encroachment is greatest, and the low diversity

values reflect this effect. One of the two dominant fish in Unit 2 (Gambusia

affinis) is not native, and removal of it would Tower the values even more.

Our data indicate a relatively normal fish fauna in Unit 1, and a highly im-

pacted and depauperate one in Unit 2. Removal or amelioration of the harrier

between them (Culver Boulevard) would result in Unit 2 converging towards the

condition found in Unit 1. If the barrier between Unit 1 and Ballona Creek
‘ere also removed, a salt marsh would be established that would resemble thase

now present in upper Newport Bay, Anaheim Bay and Mugu Lagoon, and the number

2f species, biomass and diversity of fishes would all increase,

Ballona Marsh would not return to its original condition, which was a
large, mostly fresh and brackish, marsh open to the ocean only seasonally.
Such localities remaining today in southern California have only a few fish

species, usually Fundulus parvipinnis, Eucyclogobius newberryi and Gastero-

steus aculeatus, and occasionally Atherinops affinis, Cymatogaster aggregata,

Hypsopsetta guttulata, Leptocottus armatus and a few other species. They also

have very low diversity as is predicted from the typically low salinity of
this habitat. A fish species unigue to the brackish and freshwater lagoon

habitat (Eucyclogobius newberryi) was probably eliminated in the middle of
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this century, and several other species of organisms typical of this habitat .

remain under altered conditions.
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tima and
green algae
in warm
months.

TABLE 1. Description and regular collection stations
Area or
Deepest Estimated Volume
Sta-  Denth Average Macroscopic Sampled
tion (em)  Width (m) Bottom Vegetation (sg. m) Remarks

1 10-40 0.75-2.1 Soft mud None 13.12 Just inside
scattered small tide
shell. tidegates

2 2-30 0.75-1.0 Soft mud, None 19.% Small sTough.
scattered
shell.

3 80-140 5-6 Mostly firm None 101.25 Just inside
and with large tide-
shell, mud gates.,
at edges.

4 40-70 4-5 Soft sand, None 93.75 Below junction
mud at of three
edges. sloughs.

5 4-35 0.6-1.0 Mud covered None 12.75 Just below
with shell 0.5 m high
hash in high falls
channel. over mudbank.

6 20-40 0.8-1.2 Soft mud None 3.375 Below culvert
with rocks under Culver
and shell, Blvd.
live
mussels.

7 60-80 3-4 Soft to None 26.25 "
firm sand
with shell,
glass and
rocks.

8 20-30 1.2-2.0 Soft mud. Much green 12.0 -—-

algae & Ruppia in
wam months.
9 30-45 2-3 Soft mud. Much Scir- 7.875 Below culvert
Pus robus- on road.
tus, algae.
10 4-20 1.0-1.5 Soft mud. Ruppia mari- 12.75 -—



Table 1 {continued)

Deepest Estimated
Depth Average
Sta. _(cm) Width (m) Bottom
11 10-20 0.4-0.6 Soft mud.
12 25-40 0.5-1.2 Firm sandy
mud.
13 20-30 1.0-1.5 Soft mud.
Plank-
ton 1.0-1.5 6-7 Over firm
to soft
sand.

F-28

Area or
Volume

Macroscopic Sampled
Vegetation ({sg. m) Remarks
Green algae 15.0 -—--
in warm
months.
Green algae 18.75 Agriculturals
in warm lacking shore
months. vegetation.
Green algae, 18.75 Agricultural,
Potamogeton not collected
pectinatus, July, August,
in warm dry September,
months. October,

November.
None 73.7 cu. Some hauls

meters net not
completely
submerged,

see text.




F-30

68€€1 92t C €S16  S21 [9€ 141 68
ysty usand 6 0 6 -
youad JsuLys 1 0 1 -
youad yoelg 1 0 I -
30quny puoueiq 2t 0 21 - £
INQLLRY PLUAOSELR) 1 0 T -
£qob ugymol |3 081 0 081 02 8y
Jayonspnw mefbuoy 62€ 91 ElE S 72 €L
Aqob mouuy ZhEY 68 gsey 68 91¢
Aqob mopeys 0¢ 0 02 -
Aqob jodsyasy) 4 0 b =
ugd nas usoybeis op3joe4 88 0 88 F/ L
191NN padiuls 86 0 8s - -
1|awsdoy vv8e 2 . 282 XAl 19¢
ysi4 o3inbsoy 9/bE XX Evl 891 I €T 11
USESLLLEN BRUAOSL®D 9202 96¢ oe2t s St g 99
SWEN UOunwo) telol ¢ 1eol T te3og F2 I F2 i
aung Aoy
21 €1

s(panuijuod) z aqey



F-31

99¢

-G8

06L

ovt

1 (s°2) 1

(eAaey
oes y10K)

I 1
Gl 1t (s°2) 1 £

(G°2) T x5 W,
b (09)x2 2

»19 98 ey xG/L1

NN
N

8 (s’2) 1 2 G

(494e0UD 33LYM) Sniesll | ShwRUOAUIY
{Ix21 99s) ) Aqoy

Aqog "3uaptup
(3x23 33s) y 4qoy

(Aay2nspnu mel buoT)
stitqeatw sAyayoLfLy

(Aqob mopeys) epned-£ egniaLnf

%22 Bl «f (Aqob moaue) So1 BLpUE(3A3|)

£ (Aqob jodsyoayd) 1343qth snudA|
(3xe3 93s) v pLuty)

(ystiday quely)
SN3PIISOA SNYIL]SOA3F3Y

1 o A»:chA|xmmw

st{t3uab sntuuaiqosdiy

(utdnos usoybeys 21 310e4)
snjeude sn3joo03daq

wuongzuucosm_m
B2 N3Nk muummmommw:

(2 3usyoep)
sLsuaiuaogtjed stsdouLaayly

1 (uoLunab eruaoyyen)
SLNU3] s3Yy3sa.na]

oL xU %221 (319wsdo})
Sl stutyge sdouLaayly

1 (ustgLyLy eruxogiie))
siuurdraded snipnpunyg

(Anoyoue usaylaoN
XepJaol sineabuj

1230}

STLNPY

g S3apLuaAng

Le3oL

‘Y Aqoy *y prury)

EYTNTR
{ejol

aunt AeW tady yoael qa4 odag

das bny np

*IXa3 uL pauljap ade ) Aqoy pue

"SWAOJ |BAARL YIIM A||RIUSPLOUL udyel saysLy (Jabari 4o peade(isod) Jabaep ydeur sysiaarsy

"I861 'oUNL 03 08GT ALNC ‘ysJey puo((eg Ul S(ney UoIque|d ui uane} sayst4 ‘g aiqel



THE MAMMALS OF BALLONA

Richard Dean Friesen, William Kelley Thomas, and Donald R. Patten



THE MAMMALS OF BALLONA

Introduction
Ecological description of the study site
Histéric utilization of the ballona region
Methods of study
General summary of results
Species accounts
Discussion
Mark-recapture studies
Species abundances between units
Physiological adaptations
Movement patterns
Trophic relationships
Mitigations and recommendations
Acknowledgments
Literature cited
Figures

Tables

page

33
33
34
36

38
39
43
43
48-50
51-57



THE MAMMALS OF BALLONA
LIST OF FIGURES page

Figure 1. Study region, indicating units and subunits
~ used in mammal discussions. 48
Figure 2. USGS Redondo quad map from 1896 showing
tidelands in the Ballona regions. 49
Figure 3. Locatons of traplines used to study mammal
populations. 50

LIST OF TABLES

Tabie 1. Summary of 1980-31 trapping data. 51
Tatle 2. Trapline descriptions. 52
Table 3. Mammals of the Ballona region. 53
Table 4. (Comparative abundance of captured species in

each unit. 55

Table 5. Summary of recapture data for Reithrodontomys

megalotis and Mus musculus. 56
Table 6. Trapping results from wet and dry habitats. 57




THE MAMMALS OF BALLONA

Richard Dean Friesen, William Kelley Thomas and Donald R, Patten

INTRODUCTION

Salt marshes represent a unique biological community. . They
are subject to periodic tidal inundations, and, as a result, the
habitat is very moist, the soils strongly haline and the biota
are adapted to periodic submergence. In salt marshes of southern
California, standing fresh water is often scarce, but freshwater
dew is generally available in significant amounts (Coulombe, 1970).
Some mammalian species, which are especially adapted to 1ife in
salt marshes, have evolved the ability to drink salt water. For
most mammals, however, salt marshes represent‘"physiological
deserts”" in which water is plentiful, but largely unusable because
of its high mineral content (Greene and Fertig, 1972).

This paper reports the status of mammal popuiations in the
Ballona Creek region of Los Angeles County, California, the
boundaries of which are shown in figqure 1. This area contains
highly altered to less disturbed plant communities associjated
with the southern remnants of the Playa del Rey salt marsh. The
account which follows (a) summarizes our knowledge of current and
historic mammalian populations which reside in, or have utilized,
the Ballona Wetlands and its surrounding maritime uplands and
(b) reports data from a year-long field study we conducted in
various habitats of the region.

This marshy area, inundated by backwaters from the Santa
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Monica Bay, is one of the last coastal salt marshes remaining in
southern California. It lies in one of the two gaps through which
the course of the Los Angeles River normally passes {(Woodford et
al., 1954) and in which 849 or more hectares (2,100 acres) of
mudflat, shallow and lagoon habitat are historically known (early
1800's, Clark, 1979). The extent and sizes of such marshes along
the coast of California have been reduced‘from Pliocene and
Pleistocene times (Coulombe, 1970), but apparently the associated
"vegetation of these wetlands remained somewhat unchanged,
particularly during the latter 25,000 years or so (Axelrod, 1958;
Fisler, 1965).

Boundaries for our field studies, which include only about
one-quarter of the aoriginal historic wetlands, were drawn with the
Del Rey Bluffs to the south, Marina del Rey to the north, the Playa
Del Rey dunes to the west and Lincoln Boulevard to the east, But
to consider historic use of the Playa by mammals, distribution of
mammalian species in maritime upland habitats adjacent to the
wetlands, such as the Del Rey Hills and the inland Los Angeles

Basin, were considered.

ECOLOGICAL DESCRIPTION OF THE STUDY SITE

Historically, these emergent wetlands incorporated several
plant communities which now are diminished to varying degrees.
loiscussion of these plant habitats are found in Gustafson (1981
this volume). Six broad categories of gabitat use by mammals are
considered here as shown in figure 1, (a) The mudflats habitat
with emergent Salicornia (much of Unit 1), (b) dry areas with
Salicornia (almost all of Unit 3), (c) the upland habitat adjacent

to the Salicornia (throughout all units), (d) the upland dune




systems (in Unit 1 and Subunit B of Unit 2), (e) the surrounding
bluffs and other fringe areas (adjacent to Unit 2) and (f) the
freshwater riparian areas (within Subunit A of Unit 2 along the

bluff).

HISTORIC UTILIZATION OF THE BALLONA REGION
The Los Angeles Daily Star, 9 April 1871, described La Ballona

as a sea-shore retreat where "surf, and still-water swimming, baths,
sailing, boating fishing and hunting...cannot be surpassed by any
other on the Pacific Coast." Early maps of southern California
(circa 1896 to 1926) and real estate brochures of La Ballona
(Palisades del Rey) show the Ballona Wetlands as an extensive
area, including the present wetlands area plus those areas where
Marina del Rey, Venice and the Hughes Airport have now been
developed. The coast of southern California consisted of a long
stretch of sand dunes, creating lagoons and freshwater lakes by
damming water which flowed down canyon streams from the interior
{(Holder, 1911). A large, shallow lagoon, perhaps 24 kilometers
(15 miles) long is shown on some maps (1923 U,S.6.S. Venice
quadrangle). This lagoon may have been open to the sea only
during rainy seasons when fresh water flooded the marshland. Most
of the year, the Ballona Wetlands may have been somewhat of a
brackish or freshwater marshland and was unlikely to have been an
important habitat for most marine mammals, although occasional

sea atters (Enhydra lutris) or pinnipeds may have moved into the

edges of the marsh. Northern fur seals (Callorhinus ursinus),

California sea lions {Zalophus californianus), harbor seals




(Phoca yitulina) and northern elephant seals (Mirounga angustir- .

ostris) are currently known to occasionally come ashore for short
periods or stand along the beaches adjacent to the wetlands.
Several species of cetaceans also stand on these beaches with
varying degrees of frequency.

Clark (1979) reviewed the history of land uses of Ballona
Tidelands. Originally, Gabrielino Indians called these tidelands
(1oosely) a "place full of water." In 1868, following the Treaty
of Guadalupe Hidalgo (1848), 848.3 hectares (2,120.8 acres) of
the Ballona Tidelands were classified and mapped as "tide overflowed
land," or 4th-c¢lass land, by Los Angeles County Surveyor, George
Hansen. In the late 1800's, a harbor and town (Port Ballona) were
planned for Ballona, but the plans were abandoned as the land boom

subsided.
' @

The U.S.G.S. 1896 Redondo quad outlines the tidelands as

extending north and west of present-day Lincoln Boulevard (Fig. 2)
with an ocean inlet below the Del Rey Bluffs. <Clark (18379) further
notes good vegetation cover over extensive sand dunes before 1920.
Ballona Creek, though somewhat linear, possessed heavily vegetated
banks. The well-developed sand dunes lay between the heach front
and a channel thch connected Ballona tidelands to areas in Venice.
By 1934, Ballona Creek had been straightened and channelized
to the east of Lincoln Boulevard where it drained some 312 square
kilometers (120 square miles) of the Los Ange1es Basin. The
runoff water from this upland expanse was released into the
wetiands seaward of Lincoln Boulevard, evidently annually covering

much of the marshland with fresﬁ water, In 1938, the Army Corps




of Engineers dredded and channelized Ballona Creek all the way to
the sea. The natural inlet at the Port Ballona site was blocked
by sediments within two years (Clark, 1979).

Additional roads anrd levees were built in the wetlands to
accommodate o0ildrilling pads in the 1930's, 1940's, and 1950's.
Beginning in the 1940's, land near Lincoln Boulevard has been
cultivated. By 1961, the construction of Marina del Pey on the
northern side of Ballona Creek caused major changes. Much of the
fi1l from dredging operations now covers Unit 3 to a depth of 4-5 meters.

In the 110 years since La Ballona seashore was described as
"unsurpassed by any other on the Pacific Coast," mammalian fauna
of the marshland, Tike that of most areas in southern California
(Gustkey, 1980), has been altered from one "teaming with native
wildlife" to a depauperate one, consisting of a few altered,
native populations and populations of introduced species.

METHODS OF STUDY

To assess botih past and present mammal compositions in the
Ballona region, data from previous trapping studies and published
accounts of field studies were consulted. Speciments and records
of specimens were examined at the Natural History Museum of Los
Angeles County {(LACM), the San Diego Museum of Natural History
(SDNHM), the Dickey Collection (UCLA) and the private collection
of Robert G. Hannum, Northridge, California (RGH). The mammal

collactions of California State University, Long Beach, arnd Santa



Barbara Museum of Natural History did not possess any specimens
from the Ballona region or Playa Del Rey. Specimens collected
during this study are catalogued at the LACM, or under field
numbers (RDF) to be catalogﬁed at the LACHM.

Two thousand and five traps were set between July 1980 and
May 1981 as shown in figure 3 and Table 1. Traplines were placed
to sample each habitat on the study site. Descriptions of each
trapline are given in Table 2. One thousand eight hundred and
forty Sherman 1ive traps and 165 Museum Specials were set., The
Museum Specials, which are generally more sensitive than the
Sherman live traps, were set in areas from which museum_specimens

of the Ornate Shrew (Sorex ornatus) previously had been taken.

We hunted for evidence of any use of the region by all species
of mammals. Incidental observations of mammal tracks, scats,
pickups or other signs also were recorded in our field bobks.
Anecdotal observations by other scientists and by local residents,
WNO were using the property for activities such as falconry, werse
also noted. Transients living on the property generally avpided
us and would not divulge their familiarity with the property.

Initial attempts to determine population densities using
standard mark and recapture procedures were limited when our
traplines and activities were being disturbed by resident human
transients and by other recreational users. Some of our traps
were stolen and many were set off or moved. Traplines had to be
set nearly at dark and picked up at first light to increase their
security. Usually, one of us slept near one of the traplines to

protect the traps.




GENERAL SUMMARY QF RESULTS
Currently, nineteen species of mammals are known to reside

or forage in the Ballona Wetlands (sensu stricta). Six of these

are introduced species. Twenty additional species possibly
utilize or are known and suspected to have occurred or foraged in
the region, including adjacent maritime uplands. Table 3 lists
these mammals, indicating what we believe is their present status.
This fauna includes 1 marsupial, 2 insectivores, 8 bats, 3
lagomorphs, 13 rodents, 11 carnivores and 1 artiodactyl. Many
of these species appear to be extirpated from the Ballona region.
About 32 species, or their close relatives, have been within or
in the vicinity of the Ballona region since Pleistocene times
(1-3 million years ago)(Miller, 1971; Dice, 1925; Hall, 1936).
Mammals were included in Table 3 if they are thought to have
occurred, or they presently occur, in the area of Ballona region
~in particular. For many species, direct evidence of their use of
dallona is avaiiable; others no longer use the region, but by
direct evidence can be assumed to have done so. For example,
Gustkey (1980) quotes a 1770's description of the nearby San Gabriel
Valley as having an abundance of deer, antelope, foxes, squirrels,
rabbits, grizzly bears, wolves and wildcats in addition to other
vertebrates. Many of these species which reside or roost in the
Los Angeles Basin adjacent to the Ballona region, doubtlessly
moved out of their upland habitats to forage in the wetlands. But
coastal urbanization has now isolated coastal marshes, effectively
precluding most larger mammals from them.

Based on accounts in Burt and Grossenheider (1964) and Ingles
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(1965), Envicom (1981, Appendix 4) reported 21 possible species of
mammals from the Playa Vista study site (Playa Vista Master Plan
includes property not within the boundaries of our study). Of
these, seven species were reported to have been observed, including

Spermophilus beecheyi, individuals of which we did not sight within

our study boundaries. The California ground squirrel possibly may
be found east of Culver Boulevard, accounting for this difference
between our and Envicom's reports.

Envicom reported Peromyscus maniculatus as "common to uncom-

mon." We did not find this species, nor was it found by Soholt
and Jollie in 1969 (unpublished student project report prepared
for Patten). Envicom also reported the two species of Rattus to
be "common." We found them to be uncommon everywhere, although
they are probably more common near the Hughes Airport property.

Oﬁ]y four species of rodents were captured in the Sherman
live traps (Table 1). The overall success of trapping was: in
Unit 1, 10.5 percent (95 animals per 300 traps), in Unit‘Z, 5.0
percent (37 animals per 740 traps) and in Unit 3, 3.3 percent (12
animals per 365 traps). The relative abundance of the four species
in the units indiéates that, in several cases, only a few animals
were actually captured, limiting the use of these figures to
méking rough estimates of abundances (Table 4).

Envicom (1981, Appendix 4, Tables E-1, E-2) reported
live-trapping data collected during the months of September,
October and March (year?) from various habitats in the Ballona

Wetlands and surrounding areas. Mus musculus was captured in




low to moderate levels in all areas (weedy field, some pickleweek;
weedy pickleweed/weedy field; pampas grass/coyote bush scrub/weedy
field; weedy field/transitional pickleweed; plowed field; coastal

scrub, weedy bluff), Reithrodontomys megalotis was captured only

in the first two areas listed above, both essentially "weedy fields
with pickleweed." No other species were taken except for a young
Lepus. Out of 494 available traps set during the Envicom study,
there were 76 incidences of traps being entered, but not set off,
as evidenced by scats in the trap. (The "triggers" may not have
been adjusted for very small mammals.) The success of the Envicom
trapping was, therefore, about 27 percent. OQOur data indicate that

Reithrodontomys populations are several times higher during the

fall when Envicom data were collected than they are during the
winter when most of our data were collected. OQur overall success
approximates that reported in Envicom's study if only comparable

months are considered.

SPECIES ACCOUNTS

The following species accounts summarize our knowledge of
mammals found in the Ballona region. Taxa are included in the
accounts if specimens are known from Playa del Rey or from nearby
areas, such as Palo Verde Hills, Santa Monica or Palms and are
thought to range into the Ballona region, sensu lato, or to have
done so previously. The natural history of many of these species
remains incomplete. Systematic accounts follow Janes et al. (1979).
General natural nistories for many of these mammais are based on

accounts given in Stephens (1906), Ingles (1965) and others as
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cited., Pleistocene fossil records are taken from Miller (1971),
Hall (1936) and Dice (1925).

Each account reports (1) if a taxon is endemic or otherwise
unique to coastal marshes; (2) the number of specimens we trapped,
observed, picked up and where, or the basis for including the
species in the accounts if we did not takg or see any specimens;
(3) the distribution, both current and hfstoric, in the region
(by unit), and if there exists a Pleistocene fossil record for the
species in strata near Ballona; (4) a statement about relative

abundance, rarity or presence-absence of the species and (5)
specimens examined by us. If no specimens were available to us
from Playa del Rey and we suspected that the species may be part
of this fauna, we attempted to find specimens from nearby areas.

In some cases, such specimens do not eaxist.

Order Marsupialia
Only one species of native marsupial is known to occur in
North America.

Virginia Oppossum, Didelphis virginiana virginiana Kerr 1792

On several occasions, footprints of this species were found
in the mud at the bottom of the surge channel in Unit 2. Two
crushed skulls of this species were found at the base of the bluffs
in Unit 2., Two specimens were found dead on roéds (DOR). One
specimen was found dead on Culver Bouleyard between Units 1 and
2 (Fig. 1). Another DOR specimen was found at Lincoln Boulevard
where it crosses Ballona Creek. This specimen was not kept

because it had deteriorated and the skull had been destroyed by
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vehicles,

This omnivorous mammal apparently was introduced into southern
California circa 1871 from native southeastern United States
populations (Los Angeles Daily Star, 2 June 1871). The Oppossum
now is generally well established in Tow areas on the Pacific slope
of California, and likely forages in all habitats of the Ballona
region.

We believe this species to be a common resident in all areas
of the region.

SPECIMENS EXAMINED: 1 from Playa Del Rey, 1.7 miles S, 0.9
. miles E Venice City Hall (12 April 1981) RDF.

Order Insectivora
There are two native insectivores known to occur in the
Ballona Wetlands area.

Ornate Shrew, Sorex ornatus californicus von Bloeker 1932

This taxon is subspecifically endemic to coastal wetlands
in southern California. The type is from Plava Del Rey, Los Angeles
County.

During our study, one specimen was collected by Marc Hayes in
a pitfall trap set for small amphibians and reptf]es.

Sorex cf. S. ornatus occurs in Rancho La Brea fossils and in
deposits near Costa Mesa (Miller, 1971). This species occurs from
Point Mugu to MNigger Slough (Hall, 1981) and is known to have
occurred historically in small numbers throughout the Ballona
region. Although we took only one specimen, this species praobably

still occurs in small numbers throughout the area.
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These insectivores feed on adult insects and their larvae and
.pupae. Those at Ballona may also feed on the numercus amphipods

found throughout the wet areas. Other species of Sorex are known

to feed on insects, arachnids, snails and earthworms, all of which

occur where Sorex ornatus forages in the Ballona area (Ingles,

1965). Sorex vagrans, common to salt marshes in the San Francisco

bay area, swims readily at and below the surface of water. It
builds its nests on the ground in higher areas.

SPECIMENS EXAMINED: 1 from 2 miles E Playa Del Rey (20
January 1924) UCLA; 1 male from Del Rey (20 September 1925) SDNHM;
1 from Playa Del Rey (18 December 1933) RHG; 1 from Playa Del Rey
marsh (20 November 1968) LACM; 1 from Ballona region near Playa
Del Rey (8 December 1980) RODF.

Broad-footed Mole, Scapanus latimanus occultus Grinnel and Swarth 1912

' The nearest museum specimen is from Santa Monica. Fossil
specimens are known from Pleistocene deposits near Costa Mesa
(Miller, 1971).

This subterranean species occupies soft soils throughout
California and most likely occurs on, or peripherally to, Ballona.
These animals are active year round and likely eat earthworms and
insects. Owls, snakes, skunks and weasels are likely predators
of this nocturnal species.

Although no specimens, or signs of this species, were noted
during this study, this mole is expected to occur in low numbers
inside the study area.

SPECIMENS EXAMINED: None.
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Order Chiroptera

Since the early 1900's, bat populations once inhabiting all .
areas of the Los Angeles basin have been reduced through the
elimination of insect populations (through use of insecticides)
and by disturbance of bat roosting sites. Bats are now rarely
seen throughout the basin except in areas near mountains, as in
Pasadena. No bats were sighted or taken during this study, but,
doubtlessly, once were numerous around the Ballona region. Species
are included here for which voucher specimens are known from nearby
areas. There are eight species of bats known to have occurred in
the area.

California Leaf-nosed Bat, Macrotus californicus californicus Baird 1858

No specimens of this bat were sighted or taken during the
study, but a specimen taken from Palo Verde suggests this species

may forage, or may have foraged, in the Ballona region. Owls and ‘

snakes are primary enemies of bats (Ingles, 1965).

This species is distributed throughout the southern one-fourth
of Caiifornia.

SPECIMENS EXAMINED: 1 female from Palo Verde (no date) LACM.

California Myotis, Myotis californicus californicus (Audubon and

Bachman) 1842

This species occurs throughout California except in the highest
life zones. Stephens (1906) reported this as a common bat in the
vallies of California.

SPECIMENS EXAMINED: 1 male from Los Angeles (3 October 1938)
LACM,

Big Brown Bat, Eptesicus fuscus bernardinus Rhoads 1902
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3 Although most common in pine forests, this bat is found
.throughout various California habitats.

SPECIMENS EXAMINED: 3 females from Santa Monica (7 April 1921)
SDNHM; 1 female from Santa'Monica Mountains, Griffith Park Zoo
(9 September 1944) LACM; 5 females, 1 male from Los Angeles (30
June 1936) LACM.

Red Bat, Lasiurus borealis teljotus (H. Allen) 1891

This migrating bat spends winters along the Pacific coast,
moving inland during the summer where it occurs throughout
California.

SPECIMENS EXAMINED: 1 from Los Angeles (25 October 1938) LACM.

Hoary Bat, Lasjurus cinereus cinerus (Palisot de Beauvois) 1796

This bat roosts in trees, spending the winter on the Pacific
coastal siope, south from San Francisco. It moves inland and
.orthward in late spring.
SPECIMENS EXAMINED: 2 females from Los Angeles (30 November
1326, lSASeptember 1942} LACM; 1 female from Palms (16 November
1939) LACM; 1 female from Santa Monica Mountains (21 ﬁovember
1940) LACM.

Pallid Bat, Antrozous pallidus pacificus Merriam 1897

This species is represented in fossil beds near Costa Mesa
(Miller, 1971). It is known to feed upon Jerusalem crickets and
is abundant throughout much of California, except for the higher
altitudes. |

SPECIMENS EXAMINED: 2 females from Palms (27 July 1925, 21
May 1932) LACM; female from University of Southern California

campus (24 May 1971) LACM.
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Brazilian Free-tailed Bat, Tadarida brasiliensis mexicana

(Saussure) 1860

In California, this species is found chiefly in the Sonoran
life zones.

SPECIMENS EXAMINED: 3 females, 4 males from Culver City (2-3
August 1928) SDNHM; 3 males, 7 females from Palms (30 August 1932,
11 March and 19 July 1933) LACM; 1 male from Palms (5 August 1928)
SDNHM; 2 males from Santa Monica (7 August 1928) SDNHM.

Western Mastiff Bat, Eumops perotis californicus {(Merriam) 1890

This is an uncommon bat, known only from southern California
in 1906 (Stephens, 1906), occurring in arid and semiarid lowlands.
Specimens have been taken near Ballona in Santa Monica and Palms.

SPECIMENS EXAMINED: 3 males from Santa Monica (1l January and
7 April 1921) SDNHM; 2 females from Palms (2 October 192%5) SDNHM;

1 female from Palms (22 December 1925) LACM.

Order Lagomorph
Three species of lTagomorphs are known to occur in the Ballona

Creek area. One, the Brush Rabbit {Sylvilagus bachméni cinerescens),

may not be found on the study site but is known to have occurred
historically in adjacent maritime habitats. Envicom (1981) reported
sighting this species.

Brush Rabbit, Sylvilagus bachmani cinerescens (J. A. Allen) 1890

No definite sightings of this species were made during this
study, although the Brush Rabbit has occurred historically in the
area. Envicom (1981) personnel reported observing at least one
individual of this species during their field studies.

Pleistocene fossils of this species are known from deposits
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at Rancho La Brea, Costeau Pit near E1 Toro and a site near
.Costa Mesa (Milter, 1971). T.his species is generally associated

with chaparrai, coastal sage scrub, or very thick brush, where it

feeds or forbs and grasses. Some areas of the Ballona region

contain suitable vegetation for this species,.

SPECIMENS EXAMINED: 1 from Santa Monica Mountains, Franklin

Canyon (26 January 1917) LACM; 2 from Santa Monica (2, 4 November

1917) UCLA; 2 females from Palms (22, 25 September 1926) SDNHM;

1 from Culver City (26 December 1926) LACM,

Desert Cottontail, Sylvilagus audubonij sactidiegi (Miller) 1899

Cottontails were sighted in all units but were most numerous
in Units 1 and 3. No cottontails were seen in Subunit A of Unit
2, although these rabbits probably range throughout the region at
various times. Cottontails were flushed from thick stands of
Sa]icorﬁia in Unit 1, even at times when the bases of the Salicornia
plants were covered with.an inch of water from high tides.

Pleistocene fossils of this species are known from Rancho
La Brea, Costeau Pit near E1 Toro, and of Sylvilagus cf, S.
audubonii from deposits near Newport Bay and LaMirada.(M111er,
1971).  This Pacific slope form differs from the desert form
(S. a. arizonae). The form found at Ballona is generally associated
wfth thickets in grassy lands and is the common rabbit of lowland
California. Most or all Sylvilagus on the Ballona property are of
this species. It eats grasses, shoots and other kinds of '
vegetation.

SPECIMENS EXAMINED: 1 male from Palms (22 September 1926)
SDNHM.,
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Black-tailed Jack Rabbit, Lepus californicus bennetti Gray 1843

Remains of lagomorphs were found throughout the study area,
although Jack Rabbits were seen in only the drier areas. This
hare is found in almost every ecological community of California
(except in higher mountains). Jack Rabbits are present in all
three units of the study area, although populations are most dense
in Unit 3.

These hares eat many species of plants and are eaten by
predators such as hawks, owls and gopher snakes.

Fossils of this species are found in Pleistocene deposits at

Rancho La Brea, and Lepus cf. L. californicus fossils in deposits

near E1 Toro, Orange County (Miller, 1971).

On several occasions when we Stayed in Unit 3 all night (to
protect our traps), hunters came in a 4x4 pick-up truck with
hand-held spotlights and 22-caliber rifles, shooting rabbits from
9 PM to midnight. When questioned, these hunters claimed they
frequently came to Unit 3 on Saturday nights to drink beer and
shoot rabbits.

SPECIMENS EXAMINED: 1 from Del Rey (2 January 1934) LACM.

Order Rodentia
Ten species of rodents are known to occur in the Ballona
area.

California Ground Squirrel, Spermophilus beechevi beecheyi

(Richardson) 1829

No individuals of this diurnal species were actually sighted
during our study, although there appear to be burrows of this
species in Subunit D of unit 2. Envicom (1981, Appendix 4)

reported observations of abundant individuals of this species,
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but evidently outside our study boundaries. A non-professional
.source (falconer) who has been using this property for about 18
years, reported seeing ground squirrels east of Lincoln Boulevard
about five years ago for the first time.
This species is represented in Pleistocene fossil beds from
Rancho La Brea, Costeau Pit near E1 Toro and San Pedro (Miller,
1971). Fossil beds near Newport Bay also possesses a closely

related form, Spermophilus cf. S. beecheyi.

This ground squirrel is widespread throughout California,
and frequently resides in maritime areas adjacent to the coast.
It feeds principally on vegetation but also on insects or other
animals.

Botta's Pocket Gopher, Thomomys bottae bottae (Eydoux and

Gervais) 1836

Mounds of this species are abundant throughout the Ballona
region, except where soils are reqularly soaked with water. The
sand dunés in Unit 1 are especially well worked by this species.
Even though Stephens (1906) reported this gopher as occurring
.throughout the coast wherever vegetation grows, Robert G. Hannum
reported that populations of this species did not occur in the
Ballona Wetlands until sometime in the 1950's. Apparently, the
first movements into the marsh came along the old trolley brim,
now abandoned, and finally into the Tevees with roads leading to
the gas wells.

This species is represented in Pleistocene fossils from beds
throughout the Los Angeles Basin (Miller, 1971)., It occurs today
throughout all of California except in drier and higher areas.

Pocket gophers are important aerators of the soil through their
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tunneling activities. Regurgitated pellets from a burrowing Owl

(Athene cunicularia) living on the sand dunes at the Los Ange1es

International Airport contained mostly the remains of pocket

gophers. Hawks and gopher snakes are the other primary predators.
SPECIMENS EXAMINED: 1 from vicinity Santa Monica (16 September

1917) UCLA; 1 from Palms (1 December 1925) UCLA; 1 male from

Palms (5 November 1927} SDNHM; 1 from Sawtelle (2 November 1925)

UCLA; 1 from Sawtelle (5 September 1926) SDMNH; 2 from sand

dunes, 1 mile NW Hyperion, Del Rey, SE La Ballona Creek (9

September 1956, 24 September 1957) RGH; 1 from sand dunes back

. of Hyperion, SE La Ballona Creek outlet, Del Rey (29 March 1957)

RGH; 5 from sand dunes NW La Ballona Creek, Playa Del Rey (29

April, 1 May, 5 May and 29 March 1970) RGH; 1 from off Culver

Bivd., 1 mile SWjunction of Culver and Lincoln Blvds., Playa

Del Rey (10 April 1981) RGH; 1 from Playa Del Rey, 1.0 miles S,

1.3 miles E Venice City Hall (12 April 1981) RDF.

tittle Pocket Mouse, Perognathus longimembris pacificus Mearns 1398

This pocket mouse was described by von Bloeker (1932) as

Perognathus longimembris cantwelli (type in LACM, from Hyperion)

but was regarded as identical with Percanathus longimembris

pacificus by Huey (1939).

This species is found in fine sandy soils of southern
California where seeds can be found and stored., Numerous specimens
of this subspecies were taken from the sand dunes and sandy
surrounding, flatter areas at Playa Del Rey and E1 Segundo in the
1930's but appear to be extirpated now. Individuals of this
species are long lived, sometimes Tiving for as long as eight

years (Edmonds and Fertig, 1372). We trapped for possible remnants
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of this subspecies in and around the sand dunes at the end of the
w;\(a%ys of the Los Angeles Internationél‘ Airport. These traps were
set in areas with Buckwheat (Eriogonum) and other shrubs and forbs,
lTikely habitat for any survivors. Although burrows of pocket
gophers aboundeq, and scats and footprints of large carnivores were
found throughdut the region (most probably from a gray fox known

to be Tiving in the sand dunes), no Perognathus were found. In

fact, the single animal caught'in the Sherman live traps was a

Horned Lizard (Phyrnosoma cornatum). The sand dunes of Ballona

region, likewide, whow no signs of mammal activities other than

pocket gophers and large carnivores, such as domestic dogs.
SPECIMENS EXAMINED: 1 from Hyperion (22 November 1918) LACM;

12 from Playa‘Del Rey (1 May and 29 August 1932) LACM; 4 from .

sand dunes, Vista Del Rey {4 June 1933, 5 June 1935, 25 June 1935)

% 4 from Del Rey (13 September, 30 June 1935) LACM; 8 from

1 £51e N E1 Segundo (7, 8, 10, 11 June 1938) SDNHM. |

California Pocket Mouse, Perggnathds californicus dispar Osgood 1900

Fossils of this species, and a closely related form, are
known from Rancho La Brea, Costeau Pit and Costa Mesa digs (Miller,
1971). Historically, this mouse may have frequented coastal salt
marshes. Stephens (1906) reported this species from Los Angeles,
although it is generally associated with chaparral growth.

SPECIMENS EXAMINED: ﬁone.

Agile Kangaroo Rat, Dipodomys agilis agilis Gambel 1848

No specimens of this species are known from Playa Del Rey, -

although Brown (1975, p. 9-31) reported that "a few Pacific
(Aq: \e.) .
Qliiteﬁ kangaroo rats (Dipodomys agilis) have burrows in open sandy
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places" on the property adjacent to the sand dunes of the Los
Angeles International Airport. Sandy areas around the 8allona
Wetlands look favorable for this species.

Miller (1971) reports Pleistocene fossil specimens of

Dipodomys from Costeau Pit, specimens of Dipodomys agilis from

Rancho La Brea, and Dipodomys of cf. D. agilis from the La Mesa
site.

This species, a seed eater, is characteristic of coastal
sagebrush scrub of which there is a small stand in Unit 1. Stephens
(1906) reported this species as being "common in the coastal region
of southern California."

SPECIMENS EXAMINED: 1 from Sawtelle (19 October 1925) UCLA;

19 from Sawtelle (3, 4, 5 September and 17, 20, 22 October 1926,
and 18 Qctober 1928) SDNHM,

Western Harvest Mouse, Reithrodontomys megalotis limicola von

Bloeker 1932
Playa Del Rey is the type locality for this subspecies.
Records indicate that this endemic form occurs as far north as
Point Mugu and as far south as Anaheim Bay (Hall, 1981).
Fossils of this species are known from the beds of Rancho
La Brea and Costa Mesa (Miller, 1971).

Rejthrodonotomys was found to be most abundant in the wettest

areas of Unit 1 and 2. It was replaced by Mus in the drier areas.
This nocturnal mouse occurs throughout California, eating seed

and fruits, freguently using covered runs made by voles. This
salt-marsh subspecies, limicola, is efficiently adapted to drinking
seawater--even more so than its similarly adapted sister species,

the salt marsh harvest mouse (Reithrodontomys raviventris),
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occurring onty in the salt marshes around San Francisco Bay,

'Ca]ifornia (Coulembe,.1970). Both of these species appear to
exhibit major seasonal movements of their populations, ranging
back and forth from low- td high-tide areas (Fisler, 1968).

SPECIMENS EXAMINED: 8 from Del Rey (15, 25 May 1929; 17 June

1929; 30 January 1932) LACM; 11 from along Culver Blvd., 0.8
miles SW Lincoln Blvd., Playa Del Rey (18 December 1933, 26
August 1934, 18 December 1934, 24 March 1935, 9 May 1935, 10
July 1955, 21 August 1955, 30 October 1955, 28 October 1956)
RGH; 7 from Playa Del Rey Marsh (15, 24 November 1968; 14
December 1968) LACM; 4 from Playa Del Rey Salt Marsh, 1.8 miles
S, 0.9 miles E Venice City Hall (11, 12 April 1981) RD?.

Deer Mouse, Peromyscus maniculatus gambelli (Baird) 1858

No specimens of this species were trapped on the study
irea, which has apparently been replaced by Mus or displaced
because of other changes in the habitat required by deer mice.

Thrée Pleistocene fossil beds (Rancho La Brea, Costeau
Pit and Costa Mesa) have specimens of this species (Miller, 1971).

This species is one of the most widespread North American
mammals, appearing in most every terrestrial ecologic community.
This makes its absence from the Ballona region especially
surprising.

Deer mice eat seeds, fruit and insect larvae and pupae
(especially those of lepidopterans), but not food items of
Microtus (grass, bark or leaves; Ingles, 1965). All vertebrate
predators in the Ballona region would likely prey upon this

species.
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SPECIMENS EXAMINED: 3 from Playa Del Rey, along Culver Blvd.,
0.8 miles SW Lincoln Blvd. (21 Aug, 11 September 1955; 23 January,
no year) RGH; 1 from Redondo Beach (27 October 1968) LACM,

Southern Grasshopper Mouse, Onvchomys torridus ramona Rhoads 1893

Grasshopper mice occur primarily in low, hot valleys (Hall,
1981) over most of the southern part of California. This species,
although generally found in more arid habitats, occurs in the Los
Angeles region today in small numbers and is present in the
Pleistocene fauna of Rancho La Brea (Miller, 1971; Dice, 1925).
Stephens (1906) took this grasshopper mouse from along the seashore
in southern California. About 90% of the diet of this nocturnal
mouse is animal food, 80% of which is arthropods (Ingles, 1965).
They generally prefer grasshoppers but will also eat tenebrionid
beetles and Tizards.

Inemies of grasshopper mice inciude weasels, owis and
snakes.

SPECIMENS EXAMINED: None.

Dusky-footed Woodrat, Neotoma fuscipes macrotis Thomas 1893

Although a potential resident, no individuals were found
during this study. This species is represented in Pleistocene
fossil beds from near Costa Mesa (Miller, 1971). Neotama cf.

N. fuscipes 1is reported from fossil digs near San Pedro.

This species occupies much of the Pacific slope of California.
Brown et al. (1975) noted stick houses made by this species near
the sand dunes of the Los Angeles International Airport, and

tephens (1906) reported this species as inhabiting the seacoast
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of southern California.
. Predators of wood rats inciude owls, foxes, coyotes and
Targe snakes.
SPECIMENS EXAMINED: 18 from Sawtelle, Los Angeles County
(23 May, 21 November, 3 December 1929; 20 March, 20 January
1930; 27 November 1927) LACM.

California Vole, Microtus californicus stephensi von Bloeker 1932

This form is endemic to coastal marshes of southern California,
occurring only from Point Mugu to Sunset Beach. The type locality
is Playa Del Rey.

Three specimens were trapped. Two of these were on Unit 1
and the other in Subunit A of Unit 2, all in areas of Saltgrass

(Distichilis spicta) where runways abounded. Coulombe (1970)

suggests these circumstances imply saltgrass is used as a major
fobd sdurce for Microtus.

This species, and a closely related form, is found as
P?eistoéene fossils in beds throughout the Los Angeles Basin
and vicinity (Miller, 1971).

Scats and runs of this species indicate populatibns are found
on the levees around Ballona Wetlands, but most are concentrated
in Units 1 and 2. Although this salt-marsh form of Microtus is
pfimarily granivorous, individuals also appear to utilize some
halophytes, such as Salicornia, which are able to sustain these
voles for considerable time (Fisler, 1968). Thus, this vole
generally occurs in upland meadows and grassy places wnere
burrowing is possible, but also in areas subjected to daily high

tides (Fisler, 1961, 1968), This vole swims well, sometimes up
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to 6.1 m (20 feet), and remains submerged up to 20 seconds
(Fisler, 1961), indicating that it is well adapted for salt-marsh
living, Even at times when its home range is flooded, individuals
will stay put by swimming until the high tides subside (Fisler,
1968). Johnston (1957) reported that this vole builds its nest
on the soil surface, irrelevant of tidal height. Some populations
of Microtus vary cyclically over a three- or four-year period,
probably in conjunction with predation cycles {Ingles, 1965).
SPECIMENS EXAMINED: (type. specimen) Del Rey, Los Angeles
County, California (3 May 1930) LACM; 1 from Playa Del Rey (24
October 1925) UCLA; 14 from along Culver Blvd., 0.8 miles SW
Lincoln Blvd., Playa Del Rey (13, 20 May 1933; 28 August 1934;
28 January, 9, 19, 24 March 1935; 8 June 1955; 15 January
1957) RGH; 1 from along railroad embankment, NW corner Lincoln
and Culver Blvds., (10 July 1955) RGH; 1 from Playa Del Rey, 1.7
miles S, 0.9 miles E Venice City Hall (11 April 1981) ROF.
Muskrat, Ondatra ziebethicus {Sabine} 1823
Sometime after the beginning of this century, this species
was introduced into the Ballona Wetlands, evidently by escaped
individuals from fur farms. Robert G. Hannum reported seeing
them in the 1930's in the duck club that once occupied the site
of Unit 3, This flooded area was thickly populated with tules
or cattails at the time a habitat favored by muskrats. One night,
‘one of us (Friesen) nearly (?) captured an animal closely
resembling & muskrat on the brim around the overpass at Ballona
Creek, where it passes under Culver Boulevard. The animal, much

larger than a Rattus, moved slowly and rather awkwardly through
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the.weeds toward the creek. No scats of Rattus or any other
large rodent were found in the vicinity. No other evidence was
noted in our study.

One specimen of Ondatra (species unknown) was found in the
Pleistocene fossil dig at Costeau Pit (Miller, 1971),

This species occurs in many southern California canals and
waterways into which théy were introduced from the Colorado River.
They are found throughout the San Joaquin Valley wherever water
is found and are known from the brackish waters of Suisan Bay
(Macdonald, 1976).

SPECIMENTS EXAMINED: None.

Norway Rat, Rattus norveqijcus norvegicus (Berkenhout) 1769

This rat was captured in each of the three units and is
probably present in low numbers through the study area.

. Originally from China and introduced into the Pacific states
around 1850 (Stephens, 1906), this species is widely distributed
in California where it occurs around dwellings and dumps throughout
cities.

This omnivorous rat swims readily and is a good digger and
climber, It likely forages in small numbers throughout the
Ballana region. Although specimens were taken in all units, this
species is seldam seen far from buildings.

Predators of the norway rat include owls, hawks, foxes,
weasels and snakes.

SPECIMENS EXAMINED: 1 from Playa Del Rey, 1.0 miles S, 1.3
miles E Venice City Hall (12 April 1981) ROF.
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House Mouse, Mus musculus brevirostris Waterhouse 1837

We have captured this species throughout the Ballona region.

Introduced from Spain through Latin America, this species now
occurs in fields and dwellings near human habitations. It appears
to have displaced native mice in some places (Ingles, 1965)

and probably replaced Peromyscus maniculatus in the Ballona area.

This mouse is omnivorous, eating fruits, seeds and other
plant matter, but also eats insects and other animals when
available. Coulombe (1970) notes this species is able to live
in pure stands of Salicornia at Ballona. Fertig and Edmonds |
(1969, 1970) documented the ability of this species to live in
areas, such as salt marshes, where fresh water is in short supply.
tEssentially, the species is adapted to aridity.

Natural predators of this species include owls, hawks,
snakes, foxes, weasals, skunks and raccoons (Ingles, 1965), all
food species originally found in the Ballona region but now reduced
“in numbers.

SPECIMENS EXAMINED: 19 from Playa Del Rey Marsh (9, 10, 14,
24, 25 November, 14 December 1968) LACM; 2 from Playa Del Rey
(1 November 1941, 4 December 1965) LACM; 4 from along Lincoln
Blvd., 0.8 miles SW Lincoln Blvd., Playa Del Rey (11 October
1955, 28 Qctober 1956, 1 July 1957) RGH; 9 from Playa Del Rey
Salt Marsh, 1.8 miles S, 0.9 miles E Venice City Hall (11, 12
April 1981) ROF. |

Crder Carnijvora

Ten species of carnivores are known to occur in the Ballona
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area.

' Coyote, Canis latrans ochropus Eschoitz 1829

This species was not seen during the study, and most likely,
no longer occurs on this site,

Both Rancho La Brea and Costeau Pit near Costa Mesa possess
Pleistocene fossils of this species. A closely related form
occurs in Pleistocene beds near Buena Park (Miller, 1971). This
large carnivore occurs throughaut California in nearly all
communities including maritime habitats adjacent to the coast
(Stephens, 1906), In the Ballona region, its food potentially
consists of insects, rabbits, hares, ground squirrels and voles.
Dens are usually enlarged holes of badgers or ground squirrels,

SPECIMENS EXAMINED: None.

Domestic Dog, Canis familiaris Linnaeus 1758

Domestic dogs were encountered on many occasions in the
.;tudy area, both accompanied by humans and running free. This
carnivore nrobably feeds on rabbits, mic2, riaccoons and birds,

SPECIMENS EXAMINED: Noane.

Gray Fox, Urocyon cinereocargenteus californicus Mearns 1897

This species, and a closely related form, are represented
in Pleistocene.fossiTs from Rancho La Brea and La -‘Mirada near
Buena Park (Miller, 1971).

Macdonald (1976) l1ists this species as a one-time, salt-marsh
component, ranging down to hunt aﬁd feed from adjacent maritime
and upland habitats. One fox was sighted on 15 September 1931

by Marck Hayes 1in the agricultural land one-half way between
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Jefferson Boulevard and Centinela Creek, It appeared to be

stalking a morning dove, Envicom (1981) reported observing at

least one individual of this species during their field studiés.
SPECIMENS EXAMINED: None.

Raccoon, Procyon lotor psora Gray 1842

Tracks of this species were seen several times in the bottoms
of surge channels in Unit 2.

This mammal occurs throughout coastal California and was
reported around some of the bays along the seacoast as early as
1906 by Stephens. Dogs running Toose on the Ballona property
probably 1imit raccoons to small numbers in the more'protected
areas on the fringe of the wetlands.

Raccoons are omnivorous, eating any small mammal or other
vertebrate and many kinds of vegetable matter., These animals
spend most of their lives near water, making Ballona Wetlands an
ideal place for them. Dogs, more than humans, tend to disturb
them.

SPECIMENS EXAMINED: None.

Long-tailed Weasel, Mustela frenata latirostra Hall 1936

One partial skull (most of the basal portions) of this
species was found on the study site in Unit 1.

Both Rancho La Brea and Costeau. Pit fossil beds have specimens
of this species (Miller, 1971), which now occurs throughout much
of non-desert California and most likely is found in small numbers
in all habitats of the Ballona region.

It hunts both in daytime and nighttime, often climbing in
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and out of rock piles and scrub, looking for small mammals and

birds. It preys upon such species as Microtus, Reithrodontomys

and Thomomys, as well as smail Sylvilagus and Lepus.
SPECIMENS EXAMINED: 1 from Playa Del Rey (15 December 1927)

LACM; 1 from alongside Culver Blvd., 0.03 miles NE Lincoln Blvd.,
Del Rey (9 June 1957) RGH; 1 from Ballona Wetlands (10 October
1980) RDF; 8 from Culver City, Sawtelle and Palms (May and April
1928) UCLA.

Badger, Taxidea taxus jeffersonii (Harlan) 1825

No signs of this species were found on the study site, although
Pleistocene fossils are known from Rancho La Brea (MiI}er, 1971).
In 1906, Stephens noted that badgers were "not very common in
California."

This species is now very localized throughout California.
Its numbers are being rapidly reduced by additional cultivation
and other human encroachments on their hunting grounds and by
reduction of their food items, such as gophers, rats,.mice, voles
and groud squirrels. These food species are obtained by digging
them out of their burrows, often in the late afternoon and early
evening.

SPECIMENS EXAMINED: 1 from Los Angeles, corner of Santa
Barbara and Hoover (14 June 1938) LACM.

Western Spotted Skunk, Spilogale gracilis phenax Merriam 1838

No signs attributable to this species were found during the
study. Stephens (1906) reported this skunk as a common resident

in valleys of southern California.
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Pleistocene fossils of Spilogale putorius are reported in

Rancho La Brea deposits (Milier, 1971). This nocturnal species
occurs throughout communities in California, except in the deserts
and high mountains.

SPECIMENS EXAMINED: None.

Striped Skunk, Mephitis mephitis ho1znefi Mearns 1897

One individual of this species was discovered by Marc Hayes
in Subunit D of Unit 2 while he was looking for reptiles in a
large burrow. Othe signs of this species were not discernible
during the study, although it likely ranges throughout the region.

This skunk is present in Pleistocene fossils at Rancho La
Brea (Miller, 1971). Many striped skunks are known to live in
coastal sand dunes where they hunt on the beaches, digging out
sand crabs (Ingles, 1965). Numerous carnivore scats were found
on the sand dunes at E1 Segundo (at the end of the runways of the
Los Angeles International Airport) that contained numerous crab
parts. Some of these scats may have beeﬁ from skunks, although
none were sighted by us. Brown et al. (1975) reported them as
occasional dwellers of the LAX sand dunes.

SPECIMENS EXAMINED: None,

Domestic Cat, Felis catus Linnaeus 1758

No cats were encountered during our study, although Envicom
(1981) reported this species as "abundant" during their studies.
Feral cats may occur around the Hughes Airport property, an area
not included in our boundaries.

SPECIMENS EXAMINED: None.
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Bobcat, Felis rufus californicus Mearns 1897

No evidence that this species now inhabits the Ballona region
was found. It likely has been extirpated because of human
disturbances and the limited size of the available area. Stephens
(1906) reported this cat as "common" in brushy parts of coastal
southern California.

Fossil remains of this lynx are found at Rancho La Brea
(Miller, 1971). A closely related form, Lynx cf. L. rufus,
appears in deposits.near Buena Park.

Bobcats prey upon small birds and mammals, such as pocket
gophers, ground squirrels, deer mice, voles, bush rabbits,
cottontails, hares and woodrats.

SPECIMENS EXAMINED: None.

Order Artiodactyla
One species of artiodactyl is known to have occurred in

the Ballona area.

Mule Deer, Q0docoileus hemionus californica (Caton) 1876

Deer are primarily browsers on trees and shrubs and may have
ranged into the Ballona region along riparian bottoms. Although
no signs of this species were not found during our study, mule
deer are present throughout the Santa Monica Mountains today,
ggnera]Iy preferring more upland habitats.

Pleistocene fossils of this species are known from Rancho
La Brea (Miller, 1971). A closely related form has been described
from digs at Newport Bay, San Pedro and La Mirada (Mi]ler,k1971).

SPECIMENS EXAMINED: None.
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DISCUSSION

Our results, and those of others {Soholt and Jollie, 1969;
Fisler, 1961, 1963, 1968; Coulombe, 1970; Eilers, 1980; Greene
and Fertig, 1972; Johnson and Rudd, 1957; and others), call att-
ention to the diversity of habitats in the Ballona region,
Several aspects of this diversity, and the unique character of
salt marshes, aré discussed below in light of our data. Smith
(1980) reviews some of the relationships that govern the need for
diversity or patchiness in terrestrial environments. Potential
densities of mammalian species (and other wildlife) with "small
home ranges and requiring two or mere habitat types"--the precise

case of the salt-marsh endemics, Microtus, Rejthrodontomys and

Sorex--are "roughly proportional to the sum of the type of
peripheries" (p. 583). Smith also notes that "the abundance of
resident species requiring two or more cover types appear to
depend upon the degree of interspersion of numerous blocks of the
smae kind" (p. 583). Most likely, the stability of salt-marsh
~endemic mammalian taxa is greatly enhanced by the interspersion
of habitat types in Ballona region,

Fossil records indicate that the diversity of mammalian
species from the area around the Ballona region is a dynamic
property. Nevertheless, Macdonald (1976) points out that, presently
species diversity of Pacific coast marsh taxa (including numerous
invertebrates) appear to be low, but that densities are high--a
situation typically found in "extreme, highly fluctuating

physical environments."

MARK-RECAPTURE STUDIES

Data from part of our initial attempt to do mark-recapture
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studies on the site are reported in Table 5. These data are
based on trapline 8 from Unit 1 with 100 traps set each night.
Several trends are apparent in the data. Fewer animals were
captured in the colder months, evidently because the rodent
populations had dropped from earlier levels., During the colder

winter months, about half the few Reithrodontomys we caught

(Table 1) were recaptured animals (previdusly‘toe-clipped) and
half new individuals. Mus sometimes was not trapped at all, or
only one or two‘?ndividua1s were recaptured. Most recaptured
individuals that were taken in December and February were animals
that had been originally marked in November. The few individuals
trapped in December and February for the first time were not
recaptured the following nights. Thus, ... |

SPECIES ABUNDANCES BETWEEN UNITS

Comparative abundances of rodent species captured in the

three Units (Table 4) show that endemic Reithrodontomys are

dominant in Unit 1 (7 captures per 100 traps), whereas the
non-native Mus is dominant in Units 2 and 3 (2-5 captures per
100 traps). Mus, however, is found in all three Units at levels
Ibetween 2=-5 captures per 100 traps set.

Native Microtus are found at -low levels in both Units 1
and 2 (one individual per 300 to 500 traps). This species
evidently co-occurs with Mus in most or all coastal marshes of
California. Lidicker (1966) reported field and laboratory
observations between these two species on Brooks Island in San
Franciéco Bay. The distinctly different ecologies of these two

species suggest that they may not directly compete for food
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sources and, therefore, may easily coexist. Both species are
fairly aggressive, evidently avoiding encounters. They may compete
for nesting sites, however, The larger Microtus likely would win
such competition, since this species clearly won all encounters
Lidicker observed between these two species in laboratory studies.
It is likely, nevertheless, that both species will continue to
persist in the Ballona region, especially since Mus appears to
remain established in any area it gains a foothold (Schwarz and
Schwarz, 1943),

Rattus norvegicus also is found at low levels in localized

areas of all three Units. Rattus generally does better in settled
areas where garbage, and other food sources produced by human
activity, are continually available--it does not particularly
persist in open field situations wherever buildings are available.
The low densities of this species in the marshlands is not
surprising. The marshlands, in fact, probably contribute Tittle
to the presence of Rattus populations in commercial buildings

and elsewhere throughout Marina del Rey.

Peromyscus maniculatus gambelli, now apparently absent or in

very low numbers in the region, once was fairly common. Most
Tikely, Mus musculus replaced Peromyscus. The demise of native
rodents usually occurs wherever Mus is introduced (Schwarz and
Schwarz, 1943). Specimens of Peromyscus were collected by Robert
G. Hannum from Playa Del Rey as late as 1955 (see the species

account of Peromyscus maniculatus), but individuals were

apparently absent 14 years later by the time Scoholt and Jollie

(1969) trapped the same area.
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Our data égree with those of Soholt and Jollie {1969
personal communication, 1981) showing significant differences in
the abundance of rodents between drier and wetter areas of the
Ballona region as shown in Table 6. We generally caught more
Mus in higher, drier areas adjacent to the Salicornia than in
the Salicornia itself. Specifically, trapline 3 in Unit 1, set
along a cultivated edge having both wheat and Salicornia, and
trapline 12, set on the gras;y area behind the commercial build-

ings on Culver Boulevard, had more Mus than Reithrodontomys

(Table 1). 1In contrast, all other successful traplines set in

wetter parts of the marsh of Unit 1 had more Reithrodontomys.

In Unit 2, where our traplines were bounded by surge channels

in a more or less uniform Salicornia stand with Tittle raised
upland (lacking berms), only Mus musculus were captured. It
appéars to us, then, that in the more diverse marsh-=-presumably
the more natural situations or "pristine" areas of the region--the
native species, Reithrodontomys, is more abundant. We are using
the word "pristine" nere in the sense that an undisturbed marsh
would naturally possess uplands (berms, banks, hillocks) along
‘its edge and probab]y throughout the marshland, providing more
diversity tham a rather uniform area of tidally flooded Salicornia.
To native mammals, the diversity appears to be important.

PHYSIOLOGICAL ADAPTATIONS

According to Macdonald (1976), only a small number of animals
(including invertebrates) found in Pacific coast salt marshes are
restricted to these habitats. VYet, several mammalian taxa

endemic to Ballona region (Reithrodontomys megalotis limicola,

Microtus californicus stephensi and Sorex ornatus salicornicus)
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are metabolically adapted to drinking seawater. Other small
mammals, not being so adapted, are generally excluded from

strict existence in marshes. Many larger species can regularly
move to areas with fresh water, such as riparian areas. Fisler
(1963) has shown that related upland subspecies of salt marsh
rodents are not adapted to drinking salt water as are the endemic

marshland forms. For example, Microtus californicus living in

uplands from San Francisco Bay are not able to subsist by drinking
seawater, The three endemic rodents of Ballona Wetlands, along
with others found in marshes in San Francisco Bay (Reithrodon-

tomys raviventris and Sorex sinuosus), utilize halophytic plants

as food, and likely have developed their unique ability to drink
seawater as a result of eating these highly salty plants. The
water available in these plants may indeed provide a major
amount of these animals' daily needs.

Such adaptations to living in salt-laden habitats, while
highly unusual, are not unique. Dipodomys microps (the Chisel-
toothed Kangaroo Rat), living in saltflats in western North
America deserts, is able to utilize leaves of halophytic
Atriplex plants by shaving off the salty surface layers with
especially adapted lower incisors. Several other species of
Dipodomys, especially D. merriami, are able to live entirely
without free water (Kenagy, 1972). It appears that these
marshland and desert species are not routinely stressed by lack

of fresh water (Greene and Fertig, 1972).

MOVEMENT PATTERNS

Movement patterns of marshland mammals also appear to be
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unique. Saltmarsh Microtus populations, for instance, exhibit
movement patterns over four times longer distances than do
individuals of upland populations of the same species (Fisler,

1968). These movements are probably related to tidal influences

to which Microtus is not well adapted, Reithrodontomys, in
contrast, appears to be better adapted to tidal fluctuations,
now showing much lateral movement in the marshlands (Fisler,

1968; Johnston, 1957).

TROPHIC RELATIONSHIPS

Mammals are important elements in the trophic webs of coastal
marshes. Macdonald (1976) discusses some of these relationships.
Mammalian herbivores, and the food items they graze upon or hunt,

include Sylvilaqus audubonii (leaves and shoots), Reithrodontomys

megalotis (seeds and fruits) and Peromyscus maniculatus (seeds

and fruits). Carnivorous mammals, and their prey, include Sorex
ornatus (insects, snails, earthworms, arachnids), Didelphis

virainiana (insects and other animals), Mustela frenata (small

mammals and birds), Rattus norvegicus (garbage and carrion), Mus

musculus (insects and other animals), plus the ten carnivores
listed in Table 3 (other mammals, birds, or other animals). Major
predators upon mammals include, in addition, snakes, owls,
White-tailed Kites, all of which feed on smaller mammals, and
Great Blue Herons, Marsh Hawks, and Red-tailed Hawks, all of

which prey upon larger mammals. The top carnivores once included

Lynx rufus, Urocyon cineresoargentaus, Taxus taxidea and Canis

lantrans.
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MITIGATIONS AND RECOMMENDATIONS

The following recommendations were developed with the goal
of creating a viable, self-sustaining area dominated by a coastal
marsh community. Ideally, once established, this system should
require a minimal amount of active management.

Two aspects guided our recommendations. First, one of size.
Because small populations are more vulnerable to extinctions
resulting from population fluctuations, drought or disease, as
exemplified by populations studied by Lidicker (1966), we recommend
the preservation of a large area of the Ballona region to insure
large mammalian populations having the best chance for stability.
Second, one of ecological diversity and stability. A number of
studies cited by Smith (1980) have shown that areas with greater
varieties of ecological situations have more species. Thus, we
recommend the preservation of a large area of the Ballona region
to insure the largest number of mammalian species a chance for
survival. The endemic salt-marsh taxa of mammals discussed in
this paper will have decreased chances for survival unless a
stable, self-sustaining and diverse ecosystem can be created in
the Ballona region. The marsh, coastal dune, freshwater
riparian and dry upland habitats and their associated ecotones
provide this diversity.

Saving a large area with varied habitats is essential to
create the most stable setting for a coastal marshland mammalian
fauna. Habitats in this area would require some restoration,

including some passive measures, such as deregulating tidal



fluctuations by removing tide gates, and some active measures,
such as removing certain non-native plant species and reintrod-
ucing native taxa. For purposes of making recommendations, we
divided the Ballona region area into estuarian,-coasta1 dune,
fresh water, as described by Envicom (1981) and maritime habitats,

which include dry upland areas bordering the marsh.

ESTUARIAN HABITATS

These habitats include pickleweed saltmarsh, mudfliats,
channels and saltflats, At present, tidegates and berms deprive
the wetlands of adequate flushing. The pristine nature of the
marshland was considerably different when it included freshwater
input from Ballona and Centinela Creeks.

Reithrodontomys megalotis limicola, Sorex ornatus salicornicus

and Microtus californicus stephensi are now present in these

habitats and would be expected to persist if the area now inundated

by tidal fluctuations were increased. Peromyscus maniculatus

' gambelii, which has probably been displaced by Mus musculus, could

be reintroduced--but will not likely become reestablished. Schwarz
and Schwarz (1943) note that once established, populations of

Mus musculus usually remain established.

Fisler (1961) has shown that individuals of Microtus almost
always include high areas not inundated by water into their home
ranges. The old trolley berm running through Unit 1 could be
lowered and re-established with salt grass as ideal upland for
Microtus.

We recommend that the size of the estuarian habitat be
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increased and that Peromyscus maniculatus gambelii be

re-introduced.

COASTAL DUNE HABITATS

These habitats include two areas. One is Subunit B of Unit
2, but the most important is Subunit H of Unit 1, Tocated at
the west end of the study area. These dunes have been greatly
altered by equestrian activities. Typical species of this habitat,

such as Peromyscus maniculatus, Dipodomys agilis and Perocanathus

longimembris, have been reported on nearby dunes in E1 Segundo

(Brown et al., 1975), although our recent trapping efforts in
the E1 Segundo sand dunes (July 1981) produced no individuals
of these species.

Restoration of the dune areas should include the removal of
buildings, stables and all non-native vegetation (such as Castor
Beans) and the bringing in of additional sand. Native plant
species should be re-introduced and estabiished prior to the
re-introduction of native mammal populations taken from adjacent

coastal populations.

FRESHWATER HABITATS

Presently, these habitats are restricted to Centinela Creek
and a small area at the base of the bluffs on the south side of
Unit 2. The maintenance of a permanent fresh water source is

important to larger mammals.
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MARITIME UPLANDS AND BERMS

These habitats are dispersed throughout the study area,
including the raised berms in and around the Salicornia and the
bluffs on the south border of Unit 2. The diversity provided by
these habitats is useful to at least 13 mammalian species that
tould, or do, inhabit these areas. Four of these, Mustela

frenata, Mephitus mephitus, Procyon lotor and Didelphis virgin-

iana, are important predators which help to provide stability to
the entire ecosystem through ecologic interactions. These areas

are also useful buffers for the estuarine community.

BUFFER ZONES

A sufficient buffer is needed to protect the habitat
sunporting the mammals. A zone sufficiently orotective of birds

will be adequate for mammals.

PROTECTION OF BALLONA REGION

Throughout our study, we became aware of tne heavy uses of
the Ballona region for activities such as horseback riding,
-hunting, fishing, motorcycle riding and dog walking. Numerous
human transients live there, and falconers exercise their birds.
We believe these disruptive uses should be stoppned, and the
normal use of the region should be limited to desigrated, estab-
lished trails. Because of its position and acceSsibi1ity, this
rare and unique area can be a valuable educational resource for

the Los Angeles population.
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TABLE ONE.Summary of 1980-81 trapping data in Ballona region.

Units and subunits are as shown i1n Figure One.

are as shown in Figure Three.

Trapiine numbers

M-51

SUB- TRAPLINE | NO. OF
UNIT DATE UNIT NO. TRAPS NUMBER OF INDIVIDUALS CAPTURED
Mus Reithrodontomys Microtus Rattus
musculus mega lotus caiitornicus norveg-

cus
1 6/8/80 - 3 75 6 2 0 0
8/11/80 - 8 160 5 16 0 1
9/11/80 - 8 100 8 19 0 0
10/11/80 - 8 10C 0 5 1 0
21/12/80 - 8 125 0 9 0 0
22/12/80 - 8 12¢ 0 2 1 0
5/2/81 - 8,10 100,25 0 4 0 0
6/2/81 - 8,10 100,25 2 5 0 0
12/4/81 - 1z 25 9 4 0 0
TOTAL 900 30 62 2 1
2 5/8/80 A 1 70 5 0 0 0
6/8/80 A 1 70 2 0 0 0
27/9/80 B 5 60 1 0 0 1
28/9/80 B 5 60 3 0 0 0
29/9/80 B 5 60 0 0 0 0
8/11/80 C 7 60 6 0 0 0
8/11/80 C 7 60 4 1 0 0
10/11/80 ¢ 7 60 2 0 0 0
13/3/81 A 11 60 0 0 0 0
14/3/81 A 11 60 0 0 Q 0
11/4/81 A 11 60 7 0 0 0
12/4/81 A 11 60 2 2 1 0
TOTAL 740 32 3 1 1
3 5/8/80 E 2 60 0 1 0 0
6/8/80 F 4 30 0 0 0 0
27/9/80 E 6 60 6 0 0 1
28/9/80 E 6 60 3 0 0 0
29/9/80 E 8 60 0 0 0 0
8/11/80 £ 2 30 0 0 0 0
12/4/81 £ 2 65 0 0 0 1
TOTAL 365 9 1 0 2
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TABLE TWO Trapline descriptions. Numbers refer to traplines shown in Figure Three.

Trapline
Number Description
1 Periodically flooded area of uniform Salicornia,
bordered by channels.
2 Highly rutted fill covered with strand and weedy
vegetation.
-3 Wet Salicornia to previously cultivated land.
4 Dry area including Salicornia and Anise, crossing
Gas Company access roads.
5 Sandy and weedy dune remnant between hillside and
cultivated field.
6 Sandy fi11 from creation of Marina, covered with
strand and weedy vegetation.
7 Along surge channel remnant of Centinela Creek.
8 In and through edge between Salicornia and birm
areas. :
9 Around fresh water seepage at base of bluffs.
10 Weedy sand dune area heavily used by domestic
dogs and horses.
i1 Ihcludes.Eucalxgtus grove and adjacent Salt grass
patches in Ice plant tract.
12 Dense grassy areas not inundated by tidal waters.
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TABLE THREE. MAMMALS OF THE BALLONA REGION.

Mouse

SALT SAND MARI-
COMMON NAME SPECIES MARSH  RIPARIAN DUNE TIME
Virginia Oppossum Didelphis virginiana + F F +
Ornate Shrew Sorex ornatus + + P +
Broad-footed Mole Scapanus latimanus - H P P
Cg]lfornia Leaf-nosed Macrotus californicus SF SF HF HF
a
California Myotis Bat Myotis californicus PF PF PF PF
Big Brown Bat Eptescijus fuscus PF PF PF PF
Red Bat Lasiurus borealis PF PF PF PF
Hoary Bat Lasiurus cinereus F F F F
Pallid Bat Antrozous pallidus PF PF F F
Brazilian Free- Tadarida brasiliensis F F F F
tailed Bat
Western Mastiff Bat Eumops perotis F F F F
Brush Rabbit Sylvilagus bachmani H? H? -7 +?
Audubon Cottontail Sylvilagus audubonii + + + +
Black-tailed Hare Lepus californicus + + + +
California Groud Spermophilus beecheyi - - + +
Squirrel
Botta's Pocket Gopher Thomomys bottae + + + +
Little Pocket Mouse Perognathus longimembris - - H H
California Pocket Perognathus californicus S S
Mouse
Pacific Kangaroo Rat Dipodomys agilis - - H H
Western Harvest Reithrodontomys megalotis + + + +
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SALT SAND MARI-

COMMON NAME SPECIES MARSH REPARIAN DUNE TIME
Deer Mouse Peromyscus maniculatus S? S H H
Southern Grasshopper Onychomys torridus H H

Mouse

Dusky Footed Wood Neotoma fuscipes - - H H

Rat

California Meadow Microtus californicus + + - +
Mouse
Muskrat Ondatra zibethicus + + - -
Norway Rat Rattus norvegicus + + + +
House Mouse Mus musculus + + + +
Coyote Canis latrans HF HF H H
Domestic Dog Canis familiaris + + + +
Gray Fox Urocyon cinereoargenteus F F + +
Grizzly Bear Ursaus arctos SF SF SF SF
Raccoon Procyon lotor F F F +
Long-tailed Weasel Mustela frenata + + F +
Badger Taxidea taxus SF SF SF S
Spotted Skunk Spilogale gracllis PF P p p
Striped Skunk Mephitis mephitis + + + +
Domestic Cat Felis catus F F F +
Bobcat Felis rufus SF S S S
Mule Deer Odocoileus hemionus S S
SYMBOLS:

Taxa known to occur (+) or forage (F); possibly occurring (P) or foraging (E

historically known to have occurred (H) or foraged (HF); suspected to have
‘occurred (S) or foraged (SF) historically.
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TABLE FIVE.
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Summary of recapture data for Reithrodontomys megalotis and
Mus musculus from trapline number eight as shown in Figure thr¢97

SPECIES
Reithrodontomys megalotis ' Mus musculus
Date No. caught | No. & % recaptured | No. caught | No. &Ai'recaptured
8/11/80 16 - - 10 - -
9/11/80 19 0 0% 9 2 25%
-10/11/80 8 3 382 1 1 100%
21/12/80 9 3 33% 0 - -
22/12/80 2 0 0% 0 - -
5/2/81 e 2 50% 2 1 50%
6/2/81 5 3 60% 2 2 100%




M-57

TABLE SIX. Trapping results from Soholt and Jollie (1969), showing differences
- between wet and dry habitats.
AREA FROM BALLONA CREEK TO SAND BETWEEN BALLONA CREEK AND
DUNES AT WEST END OF MARSH CULVER BOULEVARD
sandy and dry areas dry, high areas wet areas
not subject to flooding not subject to flooding | subject to flooding
Number of
trap-
nights 176 168 188
Number of
Specimens
Captured 3 15 22
3 Mus 5 Mus 1 Sorex ornatus
musculus musculus
- — 11 Mus
10 Reithro- musculus
dontomys
megalotis 8 Reithro-
dontomys
megalotis
2 Microtis

californicus
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THE HERPETOFAUNA OF BALLONA
Marc P, Hayes and Craig Guyer
INTRODUCTION

Reptiles and amphibians are vital components of many North American
ecosystems. However, because many are cryptic or secretive and because
they have little economic importance to man, these vertebrates are often
overlooked in ecosystem studies. The importance of reptiles and amphibians
was emphasized by Turner et al. (1976) who studied Uta stansburiana in a
desert ecosystem and found this lizard to be as important as mammals and
birds with respect to numbers, biomass and energetics. Other reptiles and
amphibians are equally abundant in other ecosystems and undoubtedly have
similar importance to those ecosystems as Uta does in the desert.

Qur primary purpose in surveying the Ballona herpetofauna was to
provide a framework through which sound management decisions for the region
could be made, Early on, we became aware of how diffuse the basic litera-
ture on the species occurring at Ballona was. Therefore, a second purpose
was to consolidate ecological data for these animals from the scientific
literature to provide an easily accessible base for future studies. To
this point, concise species accounts were written covering the following
general topics: geographic distribution, general habitat preference,
daily and seasonal activity patterns, growth, reproduction, population
structure, food preferences, and predators. OQur data summarize information

on over 500 marked animals and over I,SOO'bbservations of marked and
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unmarked animals of nine species (six reptiles and three amphibians). These
data are compared to similar data from other populations. For species which
have been studied from widely separated gesgraphic regions, we have compared
Ballona data with the closest populations or to studies of the same sub-
species. Some species were captured or sighted so infrequently that 1ittle
information is available for Bailona. In these cases, we have relied on
studies of these species in similar habitats or localities in an effort to
predict their ecology at Ballona. The topics we have chosen to cover should
also indicate the following: sensitive habitats for reptiles and amphibians,
species that are sensitive to perturbations, seasons during which each
species might be sensitive to perturbations, and how each species fits into

the Ballona ecosystem,

METHODS
Our primary sampling method was transects located in three designated
units, We attempted to cover all major vegetative types and habitats. We
sampled on three days each month from September 1980 through January 1981
and then four days from February 1980 through July 1981. Diurnal sampling
was done with two people between 06:00 and 19:00 hours. We attempted to
.optimize the time of sampling based on our previous knowledge of the be-
havior of the species present. The duration of each sampling period
varied from three to six and one-half hours, but we attempted to standardize
distance so we sampled a roughly equivé]ent area each time. In addition,
we did limited nocturnal sampling during the months of February, April, and
June between 19:00 and 24:00 hours on six different days.
During a transect, we attempted to search beneath most movable sur-
face objects and to capture any animal that did not,}equire extensive time

to pursue. We caught most species by hand, but the swifter lizards




H-3

(Sceloporus and Uta) required noosing. We marked most captured animals for
future identification. We marked lizards except the legless lizard (Anniella)
and tree frogs by toe clipping. We marked gopher snakes with a ventral scale
clip. We did not mark Kingsnakes, instead we recorded their individually
distinctive pattern of rings. We recorded the following measurements on most
animals: 1) snout-vent length (the standard body length measurement);
2} weight (with Pesola spring scale); 3) tail length and its condition,
broken or unbroken (when appropriate); and 4) cloacal temperature {(with a
Schultheis rapid-reading thermometer). We recorded the sex of each animal
whenever possible., In addition, we recorded time of day, lacation, and
behavior of captured individuals as well as the major vggetation type with
which they were associated. Environmental temperatures adjacent to captured
animals were recorded whenever possible, Aa11 animal-related temperature
data are from September 1980 through March 1981. Finally, we recorded
miscallareous observations on reproductive condition, predators, food and
other pertinent data that might contribute to a more complete knowledge of
the sampled fauna whenever possible, Many individuals escaped capture. For
these we recorded :time of day, location and habitat used., Where possible,
we noted the age class, sex, and reproductive status (females only).

On each sampling date, we took qualitative and quantitative climatic
data. Qualitative data included an estimation of cloud cover, degree of
air pollution and wind conditions. Quantitative data included relative
humidity (taken with a sling psychrometer) and air temperature. Frequently,
we took the last two measurements several times over a sampling period, but
most often we took them twice, at the beginning and at the end of each

sampling period.
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For historical records, we collected a voucher of each of the nine re-
corded species. These vouchers will be deposited in the herpetological col-
lection of the Los Angeles County Natural History Museum. For the first
five months of the study, we placed a series of 17 small pitfall traps in
different habitats. Returns on these trappings were so low that we removed
these traps in late February 1981. From July to September 1980, insect pit-
falls used by the entomology team caught many lizards (Gerrhonotus,
Sceloporus and Uta). We added data from lizards caught in these traps after
August 15, 1981 to growth plots for the respective species. We supplemented
transect sampling with a regular checking of paved roads, for road kills
before and after each sampling, and with limited sightings and collections
made by Dick Friesen (mammals), Chris Nagano (insects), Ralph Schreiber
(birds) and Robert Bezy (herpetology section Los Angeles County Natural
History Museum).

"Much of the data presentation that follows are scattered plots and

frequency distributions which require no explanation., In the summary,
faunal data compared over desigﬁated units and habitats based on the
physiognomically dominant plant species were standardized for the time
spent in each area and each vegetative habitat, respectively. This was
calculated by simp1y-taking the number of a given species observed in an
-area or habitat category and dividing it by the numbér of hours spent in
the fespective unit. This calculation gives values of relative density
with units of individuals per observation hour. Our transect organization
and the natural variation within designated Unit 1 required that we sub-
divide this area into two units to meaningfully discuss its herpetofauna.
We divided Unit 1 into a dune portion (D) on its southwest boundary and

a8 Unit 1A which comprises the remainder of this area:




SPECIES ACCOUNTS

' Class Amphibia - Amphibians
Order Urodela - Salamanders
Family Plethodontidae - Lungless Salamanders

Pacific Slender Salamander - Batrachoseps pacificus

This is the only -salamander known to occur at Ballona. Batrachoseps
pacificus, like other species in this genus, is specialized for subterranean
life. It has an attenuate, worm-like body with tiny limbs and a tail which,
when unbroken, is less than twice the body length. Batrachoseps cannot
actively burrow, and therefore, must rely on passages excavated by other
organisms or produced by agents such as root decay and soil shrinkage
{Yanev 1980). Adults exceed 40 mm in body length. This salamander is brown
to yellow in life with a distincively 1ight-colored venter and underside
of tail. Ballona individuals have rust-orange blotching on the dorsal sur-

. face of the tail and lower back on a light brown ground color. The species
ranges from the Santa Monica and San Gabriel mountains in Los Angeles county
to northwestern Baja, California (Yanev 1980)., Like other Batrachoseps, it
is a secretive, sedentary species (Hendrickson 1954; Cunningham 1960C;
Maiorana 1978a). Batrachoseps are observed under surface debris during
periods of sufficient moisture (Stebbins 1966). Only two individuals of
this species were observed during this study, both on Unit 3 (Figure 1).
Both were found under boards on well-drained high ground, one in association
with thick Rhus laurina leaf litter and the other in thick matted grass next
to a rodent burrow system.

We found one individual each on February 13 and March 9, 1981 on moist

substrates with shade temperatures of 12.49C and 14,500, respectively,
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Cunningham (1960) commented on the close correspondence between B. pacificus
body temperatures and substrate temperatures. He reports substrate temper-
atures on which salamanders were found rang}ng from 4°C to 21°C, encompassing
the two substrate temperatures on which the Ballona individuals were found.
Brattstrom (1963) reports cloacal temperatures of 19.5°C and 19.6°C for two
individuals emerging from a flooded hole in September.

Daily and seasonal activity is largely influenced by moisture (Cunningham
1960). Both individuals in this study were observed following winter and
early spring rains. Insufficient data exist to show daily and seasonal
activity patterns at Ballona. However, we expect Ballona populations to
parallel what is known for other populations of this species. Fall rains
initiate seasonal activity (Cunningham 1960). Surface activity continues as
long as sufficient mojsture is available. The diel pattern is typically a
nocturnal one, with salamanders emerging at dusk and showing increased acti-
vity on moist or foggy nights. When the sky is overcast, Batrachoseps become
active before darkness. Their general nocturnaf habits and use of subter-
ranean or surface objects as diurnal retreats allows this species to avoid
extreme thermal conditions and dessication. The cessation of rainfall
coincides with a general decrease in activity which culminates in aestiva-
tion when surface moisture is depleted. Limited rainfall over the winter
as well as limited nocturnal sampling are the probablie cause of only two
individuals of this species being encountered at Ballona. .

Reproductive information on B. gacifi;us is sparse, and no information
is available for Ballona; however, we expect published data on reproductive
patterns at other localities to be similar., Like other salamanders in
this genus, B. pacificus lays terrestrial eggs. Jelly-encapsulated eggs

{ca. 6 mm capsular diameter) are deposited in moist sites underneath
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surface cover (Davis 1952), and perhaps underground. The timing of egg
deposition is unclear, but it may be before the wet season. Davis (19562)
reported on the hatching of 18 eggs, first discovered on December 20, 1950
at Pasadena, which hatched between January 18 and 30, 1951. Presumably,
these were all from the same female. Stebbins (1951) describes two female
B. pacificus, obtained December 17, 1947 at Altadena, which contained 15
and 21 fully-developed eqgs, apparently ready to be laid.

Like most lungless salamanders, B. pacificus has direct development.
It lacks an aquatic larval stage and the young hatch with essentially adult
morphology. Davis (1952) reported the size of newly hatched individuals as
between 17 and 20 mm total length., Cunningham (1960) did not see indivi-
duals hatch but suggested that individuals between 21 and 23 mm total
length found on January 20 and February 1, 1956 were recently hatched. By
March 1, Cunningham found young B, pacificus of 29 to 34 mm total length
(13 to 128 mm body length) presumably from the same cohort. This suggests
that early growth is rapid. Campbell (in Stebbins 1951) observed three
size classes of B. pacificus near Monrovia on March 16, 1929 which had
total lengths of 30 mm, 45 to 60 mm, and 90 to 120 mm, respectively. Using
Stebbins' tail proportion for adult B. pacificus and accounting for an
increase in tail length as the individual grows, a feature known to occur
in other Batrachoseps species (Stebbins IQSL), Campbell's size groups
correspond to body lengths of approximately 22 mm, 28 to 35 mm, and 45 to
55 mm, respectively. Growth rates have been estimated by Hendrickson
(1954) for B. attenuatus at 5-10 mm/year for juveniles (less than 35 mm
body length) and at 0-2 mm/year for adults (greater than 35 mm body length).
If one couples these rates with Campbell's size classes for B. pacificus,

allowing for the larger size in the latter a correspondingly more rapid
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growth to above 40 mm of body length, then Campbell's size groups represent
young hatched that year, juveniles after one year of growth, and individuals
two years or oider (adults), respectively.  If these estimates are correct,
the 40 and 58 mm body length B. pacificus observed by us at Ballona represent
an individual just entering the adult size group and roughly two years old,
and an adult probably well in excess of two years of age. Hendrickson (1954)
esfimated that the largest individuals in the B. attenuatus populations he
studied could not be less than 10 years of age. It would not surprise us if
the large 58 mm female observed at Ballona was close to this age. Size and
age at first reproduction for B. pacificus is unknown. There is no apparent
sexual dimorphism in size or coloration (Stebbins 1951).

Knowledge of population structure for Batrachoseps is rudimentary. Both
Cunningham (1960) and Hendrickson (1954) commented on the small numbers of
salamanders observed in juvenile size classes. Both inferred higher juvenile
mortality but caution that juvenile size classes frequently use refuges other
than surface objects sampled in both these studies. Maiorana (1977) provided
evidence of field mortality due to heat stress and/or dessication in
B. attenuatus. This may be an important source of mortality, especiaily for
juveniles that may be particularly susceptible because of their small size.
Nothing is known of population sex ratios.

B. pacificus ate annelid worms, earwigs and terrestrial isopods in an
urban habitat (Cunningham 1960). Maiorana (1978b) found B. attenuatus ate
primarily collembolans and mites in less disturbed habitat. Based on the
invertebrate fauna we observed, a diet of small terrestrial insects and
crustaceans i§ suspected,

To our knowledge, the nocturnal and generally secretive habits of
Batrachoseps preclude them being eaten by most predqéors. The two snake

species occurring at Ballona do not eat Batrachoseps as part of their normal
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diet. One of these, the Kingsnake (Lampropeltis getulus), died after being

fed Batrachoseps (Cunningham 1960). Other species reported as predators on
Batrachoseps by Stebbins (1954) are not known o occur at Ballona. Potential
predators at Ballona are the western toad, Bufo boreas, and some birds, like

the Brown Towhee, Pipilo fuscus, that spend considerable time foraging in

leaf litter where Batrachoseps is likely to occur.
SPECIES ACCOUNTS

Class Amphibia - Amphibians
Order Anura - Frogs and Toads
Family Bufonidae - Toads

Western Toad - Bufo boreas

The Western Toad (Bufo boreas) is the largest amphibian found at Ballona,
Adults exceed 80 mm snout-vent length. The color of the Western Toad is
greenish to light brown with dark spots over the dorsal area and later gi
surface;, The skin contains numerous warty protuberances which are often
tan in color. A thin mid-dorsal stripe is found from between the eyes to
the vent., Short hind legs restrict their locomotion to a waddle aor short
hops. B, boreas is distributed from southern Alaska south to Baja, Calif-
ornia along the coast and to central Nevadé;_Utah, and Colorado at inland
localities and from the Pacific coast east through British Columbia,
western Montana, western Wyoming, and central Colorado. A variety of habi-
tats are occupied by B. boreas from sea level to 3000 m (Stebbins 1966).

We found oniy two individuals at Ballona, one an adult female found
under a rug at a trash pile on the Agricultural Lands, and the other an adult
found dead at the intersection of Culver and Jefferson Boulevards adjacent
to Unit 1 (Figure 1). In addition, C. Nag;no (Pers., Comm.) reported toads

from the east end of Unit 3 early in 1980,
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-The rarity of toads at Ballona is surprising since this animal is one of
the most abundant amphibians in coastal California. This species typically
requires lakes, ponds, or pools of freshwater that remain for the duration of
the breeding months in spring and early summer. The only such habitats at
Ballona are the Bu]ru§h Marsh, eastern Centinela creek and the Jefferson Drain
just east of the intersectioq of Culver and Jefferson Boulevards along
Jefferson on the Agricultural Lands, and the dune pond orn Unit 1 (D). Since
toads are able to return to breeding sites after migrating long distances
(Tracy and Dole 1968; Gorman and Ferguson 1970), these animals could range
widely at Ballona and need not be localized around these breeding sites.,

Surprisingly little ecological data are available for B. boreas. We
predict that the following summary for toads in southern California is repre-
sentative of B. boreas at Ballona. Breeding occurs between January and July
(Hi11 1948) with most occurring during the spring months of March and April
- (Mullally 1952; Stebbins 1954; Tracy and Dole 1969). Adults are normally

nocturnal during this time and migrate to the breeding site from as far as
300 m (Tracy and Dole 1968). Males are the first to arrive at the breeding
site. Females have up to 16,500 eggs that are laid in Tong strings

(Storer 1925). Adults disappear from the breeding site three to four weeks
‘after breeding (Tracy and Dole 1968) and do not reappear until the next
breeding season. These adults probably enter rodent burrows or burrow in
Toose soil (Mu11a11y 1952) and remain dormant during this time.

Tadpoles metamorphose in late July at about 20 mm snéut-vent length
(Lillywhite, Licht, and Chelgren 1973). These guveni1es are largely diurnal
and bask to maintain their body temperatures at 26° to 27°C (Brattstrom 1963;

‘Lillywhite, Licht, and Chelgren 1973). This range of temperatures insures

rapid growth and these toads reach a mean size of 32 mm by the following
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April (Lillywhite, Licht, and Chelgren 1973). An additional two yéars are
probably required before sexual maturity is reached, but the size at repro-
ductive maturity is unknown (Stebbins 1951; Dunlap 1959). Sexual dimorphism
is marked, some females attaining 127 mm snout-vent length, while the largest
males barely exceed 100 mm. Tadpoles and juveniles B. boreas probably incur
heavy mortality. Some breeding sites probably dry before metamorphosis can
take place. Tadpoles may be eaten by wading birds (herons and egrets) and

southern alliqator lizards (Gerrhonotus multicarinatus) are also known to

feed on tadpoles (Cunningham 1956). Subadults and adults possess parotoid
glands which secrete a neurotoxin, which protects them from predation and
probably assist in increasing their survival relative to younger animals.
Tadpoles scrape algae and detritus from the bottom film of pools
{Stebbins 1951). After metamorphosis, the major prey items are beetles
(principally carabids), ants, and spiders (principally lycosids) (Schonberger
1945; Campbell 1970). During the breeding season adult females eat more

*han adult males (Schonberger 1945),
SPECIES ACCOUNTS

Class Amphibia - Amphibians
Order Anura - Frogs and Toads
Family Hylidae - Treefrogs

Pacific Treefrog - Hyla regiila

The most abundant amphibian at Ballona is the Pacific Treefrog (Hyla
regilla), a small hylid frog with an adult size of over 32 mm snout-vent
length. This frog occurs in several different cclor phases and patterns.
Color varies from light green or reddish-bronze to tan with dark brown

blotches. All color phases have a black eye mask that runs from the nostrils
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to the shoulder. H. regilla are found from southern British Columbia south

through Baja California and from the Pacific coast east through western Montana .
and Idaho and all but eastern Nevada. Within this range, H. regilla occurs

from sea level to 3300 m (Stebbins 1966),

At Ballona, we found Pacific Treefrogs wherever slow moving or standing
freshwater occurs (Figure 1). Most of our sightings are from the base of the
bluff forming the southeast boundary of the Agricultural Lands, particularly
the Scirpus freshwater marsh.‘ These frogs are also common along eastern
Centinela creek. We heard few caliing males at the Eucalyptus grove in Unit 2
where a pool formed by street runoff is found. During the winter, we heard
calling in clumps of pampas grass on Unit 3 and at other times in the cat-
tails near the Jefferson Drain culvert just east of the intersection of Culver
and Jeffersonr Boulevards, A final locality for Pacific Treefrogs is the dune

pond at the southwest end of Unit 1. Here, we observed tadpoles and success-

ful hetamorphosis.

Size data indicate two age classes for Hyla regilla at Ballona, juveniles
and adults (Figure 2). Juvenile growth is rapid. The mean size of newly
transformed frogs at the dune pond increased at approximately 0.14 mm/day.
The smallest size at transformation was 11 mm,

The size at sexﬁa] maturity is unknown, However, the adult size class
at Ballona are typically greater than 30 mm snout-vent length. Jameson
(1956; 1957) noted a similar size at metamorphosis and a similar growth
pattern for frogs in Oregon. However, transformed frogs in Oregon grew about
twice as fast as those at Ballona (Jamesdn 1956).

The cloacal temperatures from the only four adult frogs encountered
ayeraged 18.0%C (15.0 to 19.2). A1l temperatures were of frogs found hiding

under surface objects. These are well within the ranges of temperatures
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reported for other H, reqilla populations (Cunningham and Mullally 1956;
Brattstrom 1963)., Eggs are able to withstand temperatures of 30 to 35°¢
(Schechtman and Olson 1941) and tadpoles survive temperatures up to 34%¢
(Cunningham and Mullally 1956),

During winter months adult males were heard calling during daylight
hours, indicating that at least a portion of the population remained active
during the day. During one night in February 1981, 50-60 calling ma]e;
were located from the freshwater marsh and flooded areas in the Agricultural
Lands. We did not sample all nighttime hours so we do not know the extent
of nightly activity of adult frogs. It is likely peaks ¢f activity occur
during the early evening and early morning hours of winter and spring months
as they do in other southern California populations (Brattstrom and Warren
19-5). Newly-transformed frogs were found during all daylight hours from
mid-April to mid-July, This group is diurnal until they approach adult
size, as was reported by Cunningham and Mullally (1956).

We do not know the extent of nocturnal activity for thase juvenilas.
Calling males were not heard during the day after May 4, 1981. During three
nights in June 1981 we heard no choruses, Cessation of chorusing propably
occured in late May, similar to the data reported for Idaho H. regilla
(Schaub and Larsen 1978), but much ear]ier‘than the July date reported for
southern California populations (Brattstrom.and Warren 1955).

We captured or heard adult H. regilla during all months except October
(Figure 3). During most cf the yeér we found few adults (September through
November and April through June). Nearly all activity was during winter
months (December through March), when breeding occured (Figure 3). This is
typical of southern Califarnia popuiations (Schechtman and Qlson 1941,

Brattstrom and Warren 1955). We were unable to determine if males arrive
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~earlier than females as they do in other populations since we did not sample
breeding sites at night (Jameson 1957, Schaub and lLarsen 1978; Brattstrom and
Warren 1955},

The Ballona population is composed primarily of adults much of the summer,
fall and winter months, Large numbers of newly metamorphosed juveniles appear
in early May through June with lesser numbers appearing through September.

Egg and tadpole mortality are probably high with some areas incurring total
mortality due to dessication of the breeding site. Juveniles and adults
probably also incur heavy losses, with fewvindividuals surviving more than
one year similar to the frogs found in Oregon (Jameson 1957).

We observed no matings or egg masses. We found three gravid females
between February 9 and 27, 1981 indicating clutches were laid in February or
early March, We first observed tadpoles March 20 in the dune pond. We
found other tadpoles in a temporary pool between two fields on the Agricultural
Lands on March 27, and in the bulrush marsh below the bluffs on April 16, 1981,
We observed metamorphosis in the dune pond on May 4, and in the freéhwater on
Méy 11. The temporary pool on the Agricultural Lands dried before any tad-
poles reached metamorphosis. We caught recently metamorphosed frogs along
the bluff that forms the southeast boundary of the Agricultural Lands from
April 16 through June 1981, indicating that another bréeding site exists in
this general area. Another recently metamorphosed frog was observed along
Centinela creek near the northeast boundary on September 20, 1980. This
indicates very late breeding in Centinela creek, probably when flow rate
recedes following winter rains. We have no evidence of reﬁroduction on
Unit 3 even though we heard calling males there. We suspect most breeding
takes place early in the year when pools of water collect winter rain.

However, breeding may occur as late as June in Centinela Creek, This is
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similar to the length of breeding observed in Oregon (Jameson 1857), but is
much earlier and longer than the breeding season in Idaho (Schaub and Larsen
1978).

Since we found no eggs and found only large tadpoles, we cannot estimate
development time or clutch size and frequency for H. regilla at Ballona. In
other parts of its range, female Pacific Treefrogs contain 500 to 750 eggs
during any breeding season and lay them in several clutches of five to 60
eggs (Smith 1940).

Little is known of the feeding habits of H. reqilla and we made no attempt
to determine food of this species at Ballona. Tadpoles feed on attached and
suspended algae and detritus (Stebbins 1951), Post-metamorphic Pacific Tree-
frogs from several populations in southern California ate beetles, flies,
leafhoppers and true bugs (Brattstrom and Warren 1955). This is probably
typical of Ballona. We did not observe predation at Ballona. Suspected

oredators are cats, rats, opossum, egrets, herons, and white-tailed kites.

California Legless Lizard - Anniella pulchra

The Caiifornia Legless Lizard (Anniella pulchra) is unique among Ballona

lizards in lacking 1imbs. Its long, slender, snake-like body is adapted for
a fossorial existence in sand and loose soil. It is longer than the Southern
Alligator Lizard in snout-vent length, but is much less robust. The lizards
are silver-grey in color with a yellowish venter, There are often a pair of
lateral and a single mid-dorsal, dark stripes from the head to the tip of

the tail. Legless lizards are found from the San Francisco Bay region south
to Baja California and from the Pacific coast to the Coast ranges in south-
western California. They are found in coa§ta1 dunes, alluvial fans, and

Toose humus of oak-pine woodlands from sea-level to 1920 m (Stebbins 1966).
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We captured only two legless Tizards at Ballona: One January 30, 1981
on the dune along the southwest edge of Untt 1, and another May 19, 1981 under
a small board on the sandy alluvial fan on Unit 2 (Figure 4). We suspect that
these lizards also occur at the larger alluvial fan along base of the bluff,
on the Agricultural Lands. These appear to be the only suitable habitats for
legless lizards at Ballona.

In addition to the two adults mentioned above we observed tracks on the
dune on Unit 1. The occurence of their distinctive sinusoidal tracks indicate
that legless 1izards at Ballona maintain low levels of activity from September
through April, followed by increasing activity in May and June (Figure 5).
This activity peak is later than the May peak reported by Stebbins (1966).
This pattern also appears to contradict the findings of Brattstrom (1965), who
reports that legless lizards burrow as deep as 1.5 m into soil to avoid high
summer temperatures.

" lWe have no information on reproduction at Ballona. Ovulation occurs
from May through July in this live-bearing 1izard, with young born September
through November (Miller 1944). One to four (typically two) young are pro-
duced per female each year (Miller op. cit.).

The two A. pulchra we observed in January and May were 113 mm and 130 mm
snout-vent length, respectively. This corresponds to individuals over two
and just three years old according to the size groups of Miller (op. cit.).
Juveniles are approximately 50 mm snout-vent Tength at birth and by the end
of the next year reach 80 to 90 mm. During the following year, subadults
will grow to 120 mm, when they reach adult size. Thus Tegless lizards re-
quire three years to reach maturity (Miller op. cit.). Sexual dimorphism
favors maies, the largest attaining 185 mm snout-ven? length. In contrast,

. the largest females attain 155 mm (Miller op. cit.).-
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Legless lizards bask during morning hours by moving just under the soil
surface from under vegetation to soil exposed to the sun. DOuring the midday
hours the animals retreat to areas under vegetation and then return to open
areas to bask during evening hours (Miller 1944; Cunningham 1959b). A. pulchra
maintain their body temperature between 20 and 28°C, when possible, but have
been found with temperatures as low as 7.8 and as high as 30°C (Brattstrom
1965; Bury and Baigooyen 1976; Gorman 1957). The soil must also remain moist
for this species to survive (Bury and Balgooyen 1976; Miller op. cit.). The
species is sedentary and does not wander (Miller op. cit.). Food consists
primarily of beetles (carabids), insect larvae, and spiders. Since this
animal is so secretive, it probably has few predators. Fisher (1901) reported
shrike predation on Anniella. Other suspected predators at Ballona are cats,

opossum, and American Kestrels,

Southern Alligator Lizard - Gerrhonotus multicarinatus

The Southern Alligator Lizard is the largest of the four lizard species
known to occur'at Ballona. It is the most widespread 1izard next to

sceloporus occidentalis, and can be tound over all areas above the tidal flux

{Figure 6), Adults average about 120 mm in body length, When unbroken, the
somewnat prehensile tail is over twice the body length. Its limbs are small,
and the head is relatively large. Diverse in color patterns, this lizard
varies from brown to yellow with various degrees of blotching or barring.
The species ranges from central Washington stéte to north-central Baja
California (Lais 1976). Like other alligator 1izards, this is a secretive
species which is generally found in dense vegetation (Stebbins 1965).
Fifty-three body temperatures had 2 mean of 21.9°C (range 10.4 to
30.2°C). This is lower than that of Brattstrom (1965), but is similar,

except for a narrower range, to the data of Cunningham (1966) for 150 body
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temperatures. Our data agree with Cunningham (1966) in that Gerrhonotus is
probably seldom exposed to extremely high temperatures.

Despite general agreement, thermal data on G. multicarinatus are unclear.

We believe this confusion results primarily from an inadequate knowledge of
its ecology. The priﬁary difficulty in understahding these data is the
recognition of when 1izards are active. Since our data agree with Brattstrom
(1965) in that this species does not actively bask (contra Cunningham 1966),
its source of body heat is undoubtedly warmer substrates. Further, since

all data suggest that Gerrhonotus frequently uses surface objects to modify
its body temperature, the key to understanding activity patterns is recogniz-
ing what Gerrhonotus does while under surface cover. Except for short time
periods when lizards are observed by either moving surface debris or on open
ground, we are largely ignorant of this species' activity. The impression

we gain from our data is that Gerrhonotus appears to have a broad thermal
range (roughly 20—30°C) whose mean value is considerably lower than for

. basking species. It appears to raise its body temperature by contact
(thigmothermy) at low environmental temperatures, and simply moves to avoid
warmer microenvironments at higher temperatures. What Gerrhonotus does

when avoiding warmer microenvironments should be investigated.

Daily and seasonal activity patterns for G, multicarinatus are also

poorly understood because of its unobservability. Our data show G. multi-
carinatus is capable of year-round activity at Ballona. Because over 95%
of our observations on Gerrhonotus were made by overturnihg surface objects
(see Methods section), this biases the samplingatoward this activity seg-
ment, Figure 7 does not show seasonal activity, but instead seasonal
variation in the utilization of surface objects. It shows peak use of

surface objects during February. As noted previously, Gerrhenotus probably
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opportunistically uses these rapid-heating surface objects to elevate its
bady temperature when environmental temperatures are coolest. As ambient
temperatures increase when summer is approached, use of such cbjects both
decreases and shifts to a bimodal use pattern (early morning and late after-
noon). We suspect that activity under thick vegetation occurs frequently and
that the months following February into early summer would show equivalent
activity levels, if this activity segment could be adequately sampled,
Matings of Gerrhonotus are reported from March 24 at Whittier to May 5

at Mewport (Goldberg 1972). G. multicarinatus lays clutches of five tc 41

{mean = 13) Jeathery, immaculate white eggs (burrage 1965). Egg size varies
from 13 x 8 mm to 18 x 10 mm (Fitch 1935). Shaw (1943) reports a pocket
gopher burrow as a nest site. Deposition dates vary from late May in San
Diego county to late June in Los Angeles county (Shaw 1943; Atsatt 1952).
Qur data suggest an incubation period of 10 weeks with female egg deposition
taking place in June, similar to Goldberg's figure of 11 weeks (Goldberg
1972). Burrage (1965) gives in vitro evidence of multiple clutches. We
feel Burrage's gestation and incubation periods were shortened by in vitro
conditions and that third clutches in a field population are probably not
possible, with second clutches being a rare event, Clustering of our growth
data suggest that a single, synchronous clutch was laid by females during
1980 (Fiqure 8). At Baliona, a 30 mm indivfdua1 caught by a pitfall trap
on August 24, 1980 was recently hatched, as reported body sizes of newly
hatched 1izards vary from 26 to 36 mm (mean = 33 mm) (Fitch 1935; Shaw,
op. ¢it.; Burrage 1965). This agrees with hatchling emergence reported in
August, September and October by Goldberg (op. cot.).

Three size classes of alligator lizards can be distinguished over a

vear {Figure R). Young of the year and juvenile animals in their first
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full year of growth (ca. 30-80 mm snout-vent length), subadults in their second
full yeaé of growth (ca. 80-100 mm snout-vent length) and adults (over 100 mm).
During the fall, subadults merge with adults and become indistinguishable from
the latter. At Ballona, marked juveniles grew rapidly after January 1, 1981,
Growth rates varied from .06-.26 mm/day (mean .15 mm/day; n = 10). We have
but a single estimate for late fall-early winter growth in juveniles, which
was considerably slower (.03 mm/day). Subadults grew less rapidly than
juveniles after January 1 (mean = .09 mn/day, range .04-.13 mm/day for n = 5).
Adults grew even more slowly over the same period (mean =..04 mm/day, range
.00-.07 mm/day for n = 6). We have no estimates of late fall-early winter
growth for subadults and adults, but suspect the values would be egual to or
lower than those obtained for juveniles over the same period. We observed

the first recognizably gravid female on May 4, 1981, but most gravid females
were observed from late May through early June. We observed females which

had Taid eggs in mid-late June, which agrees with previously noted Tate June
eqg deposition dates (Atatt 1952). A 95 mm body length female was our smallest
reproductive individual. This is similar to the 92 minimum reproducti&e size
noted for females at Whittier (Goldberg 1972). Our data suggest that lizards
attaining an average adult size of 115 mm must be at least three years oid.
Growth rates observed in this adult size range suggest individuals approach-
ing the largest stze observed at Ballona may be five years old. Lais (197s6)

reported a maximum size of 175 mm snout-vent length for G. multicarinatus.

1f our growth rates are typical, they suggest some individuals can live to

a considerable age. We distinguished no 'sexual dimorphism in size. We

could distinquish males larger than 65 mm of body length from females where
hemipenal eversion could be induced. The larger head breadth in males, noted
by Stebbins {1954), is suitable for distinguishing the sexes above 80 mm body

length,
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The proportions in various size classes captured during any monthly
interval are relatively constant (Figure 7) until July where the disappearance
of the juvenile size category is the result of the entrance of these indivi-
duals into the subadult size class. Observed adults above 110 mm body length
always had broken tails and are the only size group in which multiple tail
breaks appear. [fail breakage decreases in a regular fashion to 50% in the
juvenile size class which suggests that breakage occurs in proportion to the
length of time an individual spends in the population. Although we believe
that predation is an important source of mortality, we cannot unequivocally
Tink tail break fregquencies to predatory mortality, as interaction between
conspecifics may be responsible for breakage (Atsatt 1952). Females out-
number males in a ratio of 1.4:1 above the 65 mm body length where indivi-
duals could be sexed.

Diet information from the feces of two captured lizards from Ballona
shows the locustid grasshopper and wasps are eaten. Cunningham (1956)
summarizes the diet from the contents of 262 digestive tracts, 786 of which
were empty. Arthropod food dominated the diet. In order of importance,
carabid beetles, tettigoniid and locustid grasshoppers, lepidopteran larvae,
spiders and ants were the groups most often encountered. However, verte-
brate food was observed in 21 digestive tracts. Seventeen of these were
lizards including five instances of cannibalism. Two of the lizard species

reported, Sceloporus occidentalis and Uta stansburiana, occur with

Gerrhonotus at Ballona. The remainder of vertebrate food items found by
Cunningham were juvenile mammals and birds, Fitch (1935} reported preda-
tion on bird's eggs. The relatively low temperature tolerance of G. multi-
carinatus and its large size were the main factors cited by Cunningham (1956)
as allowing these relatively siow-moving ijzards to capture and eat swifter
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lizards. This agrees well with the data of Harwood (1979) who found G. multi-
carinatus maintained a high digestive eff?ciency at lower temperatures when
compared to basking species.

The only record of predation on Gerrheonotus at Ballona was the finding
of a 75 mm tail fragment in the stomach of a road-killed female kingsnake.
Since it appeared recently swallowed, and since no other lizard remains were
found in the snake, it was assumed this represented an unsuccessful attempt
at predation by the snake, where it was left swallowing the tail fragment it
had seized, Other suspected predators af Ballona are cats, rats, opossum,
gopher snakes, which occasionally take lizard prey as juveniles (Fitch 1949),

burrowing owls, sparrow hawks, and shrikes.

Western Fence Lizard - Sceloporus occidentalis

The most common 11zard at Ballona and throughout much of coastal Calif-

ornia is the Western Fence Lizard (Sceloporus occidentalis). Adults exceed

60 mm, making this species intermediate in size between two other Ballona

Tizards, the Southern Alligator Lizard (Gerrhonotus multicarinatus) and the

Side-blotched Lizard (Uta stansburiana). Sceloporus is most often seen

basking, particularly during morning hours when they are almost completely
black in color. As lizards become warmed they 1ighfen to a grey brown color,
often with a series of paired dark bars down their backs. Adult males have

a pair of dark, metallic-blue patches on their venter and a similarly-colored
throat patch which are displayed during territorial disputes. These blue
patches are the cause of the colloquial name "blue belly". Western Fence
Lizards are found from central Washington state south through northwestern
Baja California and from the Pacific coast east through southern ldaho and

western Utah. They occur from sea level to 2700 m (Stebbins 1966).
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We found S. occidgnta1is in all areas and all major vegetation of types
at Ballona (Figure 9; Tables 1 and 2). They are abundant along the elevated
dirt roads of Unit 1 with a particularly dense population among the debris
at the northern edge northeast corner of the Agricultural Lands but are rare
in lush growths of pickleweed (Salicornia sp.) and are probably absent from
all areas flooded by saltwater, S, occidentalis are found throughout Units
2 and 3, but are particularly abundant when associated with native shrubs

such as Laurel-Sumac (Rhus laurina) and California Sage (Artemisia ca1ifor-.

nicum) (Table 2). No restriction of habitat selection appears for Western
Fence Lizards at Ballona as reported for other populations of fence lizards
occupying the same habitat with other iguanid lizards (Marcellini and
Mackey 1970; Rose 1976; and Davis and Verbeek 1972).

Two age groups are distinguishable based on snout-vent length data for
each sex (Figures 10 and 11). Young of the year appear in early July and
grow slowly through January (mean = 0.06 mm/day for n = 7). These juveniles
almost triple their growth rate during January through June (mean = .17 mm/
day; n = 21}, This group continues rapid growth until adult size is reached
by 2arly June for femailes and early to mid-July for males. Once adult size
is reached little or no growth occurs (mean = 0.03 mm/day; n = 25). These
data indicate that both sexes require two years to reach sexual maturity.
Adult males (mean = 70.2 mm; range 60-82 mh; n = 113) are larger than adult
females (mean = 67.6 mm; range 60-79 mm; n = 87). The growth pattern found
at Ballona is typical of S. occidentalis in other parts of its range (Fitch
1940; Davis 1967; Rose 1976). However, lizards are larger at higher ele-
vations (Jameson and Allison 1976) and females are larger in northern

populations (Fitch 1978).
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Cloacal temperature of 42 active S. occidentalis averaged 32.5%C (24.6-
36.5°C), while 81 inactive lizards averaged 23.6°C {13.0 to 34.1°C). The
ranges of active and inactive lizards at Ballona are similar to those reported
by Brattstrom (1965) for other California 5. occidentalis.

Western Fence Lizards were seen during all daylight hours at Ballona.
These animals were found under surface objects during early morning hours or
on cool, overcast days. Typically, lizards basked during the morning hour;,
remained in the shade of vegetation during the hot mid-day hours, returning
to basking during evening hours. This behavior insures a rapid rise in body
temperatures to a constant level that is maintained throughout as much of
the day as possible,

Sceloporus occidentalis are found throughout the year at Ballona. Lowest

numbers were observed from September through December. During January through
March increasing numbers of lizards emerge, mostly individuals found inactive
under surface objects. A sharp increase of lizards occurs in April followed
by declining numbers through June {Figure 12). This contrasts with the
pattern of S. occidentalis at higher elevations in California and Nevada which
are inactive during winter months and show constant adult activity during
spring, summer and fall (Tanner and Hopkin 1972; Jameson and Allison 1976).

~ Differences exist in seasonal activity between adults and juveniles, and
between males and females. We found both adults and juveniles during fall
and winter months but most observations were of juveniles. Juveniles were
abundant from February through April after which their numbers gradually de-
creased (Figure 12). This decrease is due to juveniles entering adult size.
Adults emerge in increasing.numbers during April. Since juveniles do not
reach adult size until later in the year, the Aprii increase in adults must

be due to adults that were largely inactive during_the winter. Adult males
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appear eariier than adult females (Figure 12). These individuals are probably
setting up territories in preparation for the reproductive season. These
patterns are similar to other popu]ations‘of S. occidentalis. Juveniles are
more active than adults during winter in Monterey and Santa Barbara counties,
California (Davis 1967; Davis and Verbeek 1972). Adult males emerge earlier
than adult females in high elevation populations in California and Nevada
(Jameson and Allison 1976; Tanner and Hopkin 1972).

During this study, several adult lizards were found dead and several
others were found severely thin and emaciated. Most of the latter were found
under surface objects during winter.months. One emaciated female was dis-
covered after having dropped a clutch of eggs. These data suggest that adults
may sustain heavy mortality.

We observed the first visibly gravid female on May 5, 1981. By May 16,
most adult females were gravid. The smallest of these was 60 mm snout-vent
length., We observed the first female to have deposited eggs on May 16, 1981,
We observed gravid femaies throughout July. However, the percentage of gravid
females declined in July. The appearance of oviductal eggs during early May
in lizards at Bailona is similar to the earliest date reported for Tizards in
other lowland areas of Los Angeles county during a wet year (Goldberg 1975).
In dryer years oviductal eggs appeared by early April (Goldberg op. cit.).

The three month period {May to August) ovef'which females may be gravid is
similar to that reported by Goldberg (1973) as is the size at first repro-
duction. We found no laying sites and did not attempt to determine clutch
size. We also do not have sufficient recaptures to determine number and
time between clutches. Stebbins (1954) described nests as being dug by
" females in Toosa damp, well-aerated soil. Since poputations from nearby

areas of Los Angeles county lay multiple clutches {1-3 clutches /year) of
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from three to 11 eggs (Goldberg 1973; 1974), it is 1ikely that S. occidentalis
a£ Balliona have a similar pattern. The variability of snout-vent length of
juveniles captured from September through December indicates multiple clutches
at Ballona.

We observed young of the year on July 3, 1981. The smallest of these
measured 25 mm snout-vent length. Since the earliest known deposition of
eggs was in mid-May, a maximum incubation time at Ballona is approximately
six weeks. This is much shorter than the 13 weeks reported by Goldberg (1975)
due to earlier time of deposition (early April) and later first emergence of
hatchlings (mid-July). This may be an effect of drought conditions during
most of Goldberg's study. An incubation time similar to that at Ballona was
found by Goldberg (1974) for S. occidentalis at higher elevations. Hatchling
size at Ballona is similar to other populations from a variety of habitats
and elevations (Davis 1967; Goldberg 1973; Tanner and Hopkin 1972).

Scats of Western Fence Lizards at Ballona indicates that beetles
{carabids and coccinelids) and orthopterans (acridids and gfyl]ids) are
common food items. These groups, along with ants, have been reported as major
diet items in other populations (Davis 1967; Tanner and Hopkin 1972). We
observed two cases of predation on S. occidentalis: A juvenile female was
~eaten by a juvenile kingsnake (see Lampropeltis account) and the remains of
an adult female was impaled on a thorny bush, presumably by a Loggerhead
Shrike. Southern Alligator lizards, and juvenile gopher snakes, both of
which occur at Ballona, are known to feed on S. occidentaiis (Cunningham 1956;
Fitch 1949), Other suspected predators include dogs, cats, rats, opossum,

American kestrels, white-tailed kites, burrowing owls, egrets and herons.
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Side-blotched Lizard - Uta stansburiana

The Side-blotched Lizard (Uta stansburiana) is the smallest lizard found

at Ballona, with adults exceeding 48 mm snout-vent length. As in S, occidentalis,
the body of both sexes is greyish-brown with paired dark brown blotched down

the middle of the back. Males possess a dark ink-colored blotch on each side

. near the axillae which is displayed during territorial disputes. Females may

or may not possess faint axillary blotche;. The scales of the Side-blotched
lizard are smaller and less heavily keeled than those of S. accidentalis,

giving a smoother appearance. U. stansburiana occurs from south-central
Washington; eastern Oregon and southwestern Idaho south through Baja Calif-

ornia and northern Mexico, to western Colarado and through New Mexico to

western Texas, from sea level to 2700 m (Stebbins 1966).

Side-blotched lizards are found exclusively on sandy areas at Ballona
(Figure 4), common on the dune in Unit 1; and occasionally at the sandy,
alluvial fan in Unit 2, the large alluvial fan along the bluff, and the sandy
area at the extreme east corner end of the Agricultural Lands. In southern
populations, Side-blotched lizards are typically sand-dwellers (Tinkle 1967),
but northern populations are primarily rock-dwellers (Nussbaum and Diller
1976).

One age group occurs at Ballona (Figufe 13). It appears that the
species is annual, individuals are born, grow, reproduce and die in the span
of a year. Young first appear in early July and continue hatching through
mid-September, They grow at a mean rate of 0,09 mm/day (0.08-0.10 mm/day;
n=025) and reach maturity by early March. As adults, growth slows or stops
(0.00-0.02 mm/day for two adult females)., A few aduits may live to reproduce
a second season. This agrees with the paé}ern of growth and longevity

reported for Y. stansburiana for Texas (Tinkle 1967) and Nevada (Turner
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et al. 1970). Northern and higher elevation populations live longer (Nussbaum
and Diller 1976; Tinkle 1967; Tanner 1972). Males average 50.5 mm snout-vent
(41.0-57.5; n = 15) and females average 46.7 mm (43,0-52,5; n = 15) at Ballona.
This size dimorphism is typical for Side-blotched lizards, which is more pro-
nounced in southern populations than northern ones (Parker and Pianka 1975).

Cloacal temperatures from six active lizards averaged 32.2% (29.8-34.6),
while eight inactive lizards averaged 21.2% (16.0-27.8). The few basking
1izards seen indicates that tﬁis spécies may not emerge from retreats until
preferred temperatures are reached. The‘range of temperatures when inactive
is similar to that reported by Brattstrom (1965). Our mean active temperatures
is lower than that reported by Brattstrom (1965) and Tinkle {1967).

We found Side-blotched Lizards throughout all daylight hours when sunny,
Activity was often restricted to areas of thick vegetation so patterns of
dajly activity were difficult to discern since capture was difficult. We
encohntered many individuals under surface objects both on cloudy or cold
days and during hot, cloudless days. These retreats appeared to be used to
escape both exceptionally cold and warm environmental temperatures. In Texas
and Nevada, Side~-blotched Lizards typically show a bimodal activity pattern
with most activity occurring in morning and evening hours {Irwin 1965; Tanner
1972). 1t is 1ike1yAthat during warm summer months Side-blotched lizards at
Ballona have a similar pattern.

Side-blotched 1i;ards were found during all months of the year at
Ballona, but numbers were lowest September through January with increasing
numbérs from February through June (Figufe 14), Similar seasonal activity
was reported for lizards from Texas and New Mexico (Tinkle 1967; Alexander
and Whitford (1968). In Oregon, lizard activity ceases during winter

(Rickard 1967; Nussbaum and Diller 1976). ~
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During fall and winter months the population, we observed juvenile and
small adult lizards (Figure 14), with approximately equal numbers of males
and females encountered. During February, the population consisted of approxie
mately equal numbers of adults and large juveniles approaching adult size.
During the rest of the peak populatjon months (March through June) the popu-
lation consisted primarily of adults (Figure 14), Males predominated from
February through April, whereas we found females more common from May through
June. Males emerge early and set up territories before the females appear,
similar to the pattern reported by Spoeker (1967) for lizards in the Mojave
desert.

We first observed gravid females on April 20, 1981. By early May, nearly
all adult females captured were gravid. They had bright orange to yellow
patches on their throats and occasionally in the axillary region. We
observed first female that appeared to have deposited eggs on June 1, 1981.
Gravid females were captured throughout the month of June, but none were
captured during July. The smallest female known to be gravid had 47 mm snout-
vent length., Tinkle (1967) reported an earlier appearance of oviductal eggs
in Texas Side-blotched lizards (early Aprii). Since Tinkle's data are from
sacrificed animals and ours from live animals in the field, it is likely
that we did not recognize oviductal eggs until a much Tater stage of develop-
ment, Egg deposition occured in mid-to-late April in Nevada (Turner et al.
1970), a month and a half earlier than at Ballona., Clutch sizes were not
determined at Ballona. Mean clutch sizes from a variety of localities
range from three to six eggs (Parker and Pianka 1975). U. stansburiana from
southern California typically have three eggs per clutch (Goldberg 1977).

In all populations clutch size increases qith increase of femaie body size

and decreases with time of year. Side-blotched lizards can lay up to five
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clutches per year (Turner et al. 1970), but typically lay three per year in

Southern California (Goldberg 1977). Since hatchling sized 1izards appeared .,
over a long period of time (Figure 13), multiple clutches are probably laid

at Ballona. The minimum adult female size found in this study is larger than

any other study. Since our cépture rate for Side-blotched lizards was low,

this appears to be due to sampling error. Typically, female Side-b1otcbed

lizards .become reproductive at about 40 mm snout-vent length in southern

populations (Parker and Pianka 1975; Spoeker 1967; Tinkle 1967; Turner et

al. 1970).

We first captured recently hatched juveniles on July 3, 1981. The smallest
of these was 23 mm. Lizards captured in insect pitfall traps indicate hatch-
lings appear as late as mid-September. Since the earliest deposition date was
early June, the minimum incubation at Ballona is approximately four weeks, less
than half as long as the incubation time of other populations of U. stansburiana

(Tinkle 1967; Goldberg 1977). The first observation of young of the year is

similar to that reported for Mojave (Spoeker 1967), and mountain populations
in sbuthern California (Goldberg 1977). Later appearance of hatchlings
occurred in Arizona (Parker 1974), Texas (Tinkie 1967), Nevada (Tanner 1972),
Colorado (Tinkle 1967) and Oregon (Nussbaum and Diller 1976). In general,
hatchlings appear later in northern populations and:at higher elevations.
Size at hatching in this study was similar to that of other populations
(Goldberg 1977; Nussbaum and Diller 1976; Spoeker 1967; Tanner 1972; Tinkle
1967),

We have no data on feeding of Side-blotched lizards at Ballona. In
other studies, they were observed to feed on beetles, termites, ants, and
grasshoppers {Parker -and Pianka 1975), It is Tikely that Ballona lizards

feed on similar groups. No cases of predation on U. stansburiana were




H=31

observed. Juvenile gopher snakes and common kingsnakes are known to feed on
these lizards (Fitch 1949). Other suspected predators at Ballona are dogs,
cats, rats, opossum, American kestrels, white-tailed kites, burrowing owls,

and loggerhead shrikes.

Common Kingsnake - Lampropeltis getulus

The kingsnake is one of two snake species known to occur at Ballona.
This snake is a terrestrial, non-venomous constrictor with a color pattern
of alternating light and dark rings. Adults are under one meter in body
length. This species is found across the continental United States north to
southwestern Oregon and south to the states of Zacatecas and San Luis Potosi,
Mexico (Blaney 1977). It frequents a great variety of lowland communities
(Stebbins 1966). Several authors (Fitch 1949; Hayes and Cliff 1981) have
commented on its tendency to aggregate around areas of persistent moisture.
At Ballona, kingsnakes occur over most areas above the tidal flux (Figure 15).

Four active kingsnakes we measured had a mean body temperature of 28.60C
{range 28-29,50). This value is nearly identical to that reported by
Brattstrom (1965) for 17 kingsnakes., We observed a single inactive juvenile
at 09:50 hours on February 6, 1981 under a wooden palate, presumably prior
to warming to its preferred temperature, with a body temperature of 17°C,
nearly identical to adjacent air and substrﬁte temperatures of 17 and 17.6,
respectively. Brattstrom also reports the temperature of a single individual
emerging from a hole as 15.10C, with air and soil temperatures of 14.8 and
15.2, respectively.

The 18 records of kingsnakes at Ballona suggest juveniles emerge first
following winter hibernation, followed by adults (Figuresl6 and 17). There

appear to be roughly four months of inactivity (October to January) at
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Ballona in contrast to five months reported by Fitch (1949) in Madera county,
California. Snakes observed in February through April were found under surface

—

objects with rapid-heating capabilities (pieces of tin, boards, etc.). Peak
surface activity was recorded in May (Figure 16), when snakes were frequently
observed on open terrain. Summer months bring a decline in daytime activity,
presumably because higher temperatures force the snakes to shift to crepuscular
and nocturnal activity when temperatures are more equitable. A similar shift

to nocturnal activity was also suggested by Fitch (1949) in central California.

Lampropeltis getulus is an egg-laying snake (Stebbins 1966). Reproduc-

tive information on this species is spafse. Clutch size varies from 3 to 10
(mean = 6) (Wright and Wright 1957). Egg deposition sites have not been
described, but probably require loose, well-drained scil like that found in
rodent burrow systems, Klauber (1931) recorded eqgq deposition dates in
captivity for two females caught in the wild as July 19 and 30 in San Diego
county. Klauber (1939) reported an incubation time period for snakes kept
in captivity of 71 to 86 days, average of just under 11 weeks. The July eqg
deposition dates of K1aubpr and the June to August dates of Wright and Wright
(1957), when coupled with Klauber's incubation times would produce young
hatching in September, October and November. At Ballona recently-hatched
individuals appeared in September. .

The skeleton of ; young juvenile Lampropeltis heasured at 260 mm in
body lTength was found at Ballona on September 15, 1980. Klauber's minimum
jﬁvenile sizes were 205 and 210 mm total length, It is likely that hatch-
ling individuals are slightly over 200 mm in total length (over 170 mm snout-
vent length). The only additional reproductive data from Ballona is a 703 mm
road-killed female found June 15, 1981 that contained ovarian eggs, the
Jargest of which was 9 x 5 mm, These eggs were clearly undeveloped, but it
appeared yolk deposition was taking place., This size is close to the minimum

we suspect required for reproduction.
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Little is known of growth in Lampropeltis. Three age groups can be
distinguished at Ballona (Figure 17): young of the year and first-year
juveniles (250-500 mm snout-vent length), a middle size class of second-year
juveniles (501-800 mm) and adults (801 mm and larger). Our impression is that
Juvenile Lampropeltis attain body lengths of above 500 mm at the end of their
first year, and around 800 mm by the end of their second. Fitch (1949) re-
ported slow growth (estimated at 0.0-0.1 mm/day from Fitch's table) in five
adult kingsnakes. His data applied to adults well over 800 mm. Fitch has
four recaptures of individuals already at this size when initially marked
with six-year recapture intervals. This would give a minimum age of nine
years for these snakes. The largest individual recorded at Ballona was a
1020 mm male, smailer than the largest individual recorded by Fitch (1949),
also a male at 1160 mm. Size at first reproduction is unknown. Sexual
dimorphism favors males (Klauber 1943).

0f 18 kingsnakes observed at Ballona, five (27%) were juvenilas less
than 500 mm Tong. This is higher than the 14% (six of 43) reported by Fitch
(1949) in Madera county, California. Our impression is that young kingsnakes
pave a higher survivorship than young gopher smakes. Observed mortality
was one of five (20%) in kingsnakes versus two of three (67%) in gopher
snakes. Fitch gained the same impression from his data, but could not
substantiate it conclusively. The size disfribution of kingsnakes suggests
that essentially all size groups are equally observable (Figure 18). It
suggests equal representation if our sample has equal proportions of size
groups to that found in the total population. Fitch's recapture data,
noted in the discussion of growth, also suggest that adults have a high
s%&ivorship and considerable longevity. Sources of mortality are road

casualties {n = 3) and unknown causes {n =-2). The two snakes listed under
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unknown causes included a 610 mm female whose dehydrated carcass was observed
near a tidal pool fringed by pickleweed and the small juvenile mentioned
under the discussion of hatchling sizes. Both snakes were fall casualities
when fresh water is scarce. The sex ratio of observed snakes was essentially
1:1, of 15 individuals that could be sexed, 8 were males. A comparison of our
data with Fitch's suggests that the density of kingsnakes at Ballona is higher
than in Madera county, but no good density estimates for L. getu]us exist.
Three records of food items for Lampropeltis exist for Ballona. A 42 mm
long female Sceloporus occidentalis was palped from a 311 mm Tong juvenile
Lampropeltis on February 19, 1981, On the night of June 15, two road-killed
kingsnakes were found. One, a female, contained a Gerrhonotus tail fragment
(see Gerrhonotus account) and the other, a 1020 mm male, contained the remains
of. an unidentified rodent. Diet items agree with the combined data of
Klauber (1931), Fitch (1949), and Cunningham (195%a) who reported 31 food
items eaten in a minimum of 16 predatory episodes. Reptiles were the food
jtems in 63% (10 of 16) of the episodes, birds or their eggs in 25% (4), and
mammals in the remaining 12% {2). Multiple food items in a single predatory
episode are the result of jbveni]es or eggs being taken from nests. Fitch
(1949) notes that a significant proportion of the diet may be obtained by
‘nest robbing. When compared to other snake species (Fitch and Shirer 1970),

Lampropeltis getulus is a relatively mobile predator. Fitch (1949) re-

ported moves of ten kingsnakes varying from 45 to 553 m (mean = 260 m) over
intervals from four days to over six years. Mobility may.be a necessity in

a foraging predatory mode where nest robbing occurs frequently. However,
Fitch emphasizes that his data suggest permanent residence areas a few hundred

meters &t most in longest diameter,




H-35

Two records of snake predation exist for Ballana. On December 22, 1980
at 11:20, a burrowing owl was flushed from vegetation on Unit 3 carrying what
appeared to be a snake. On February 6, 1980, a white-tailed kite (Elanus

leucurys) or marsh hawk (Circus cyaneus) was observed carrying a snake at the

west end of Unit 3. Neither snake was positively identified, but either of
the two Ballona snake species were the possible food item for these predators.
A1l three species mentioned are capable of capturing kingsnakes, particularly
younger individuals. Fitch (1949) reports red-tailed hawks, great horned
owls, and coyotes as kingsnake predators. Of these, only the first occurs

at Ballona (C. Dock, pers. comm.). Fitch emphasized the low frequency of
kingsnakes (14 occurrences) in the very large number of diet remains (7002
nellets and scats) examined over five years for the above three predators.

He suggested predation on kingsnakes was infrequent. These data agree well
with the previcus suggestions on Tongevity. Other suspected potential

predators at Ballona include cats, dogs, opossum, sparrow hawks and man.

Gopher Snake - Pituophis melanoleucus

The gopher snake is the larger of the two snake species known to occur
at Ballona. Adults average somewhat over one meter in body length. Similar
to the kingsnake, they are slightly stouter in build, terrestrial, non-
venomous and powerful constrictors. Gopher snakes have regularly-spaced
brown blotches on a tan to ochre ground color. This species ranges across
the continental United States north to southern Alberta and Saskatchewan,
Canada and south to central Mexico (Klauber 1947), They frequent a variety
of habitats but are especially abundant in grassland and open brushland
{Stebbins 1966}. Frequently the most abundant terrestrial snake in many

jowland communities (Klauber 1339; Sullivag_l981), they are the more numerous
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snake species at Ballona.  Gopher snakes can be found over all areas above
the tidal flux (Figure 15). -

"Our data for ten active gopher snakes show a mean body temperature of
28.5°C (range 22.6°C-32.2°C), similar to Brattstrom's (1965) mean for 17 active
gopher snakes of 26.7 (range 16.4-34.6). Our range of body temperatures of
active snakes also agrees well with Brattstrom's thermal gradient data where
snakes, given a range of temperatures from 15 to 45°C, were maost often found
in the 22 to 31°C range. |

Daily and seasonal activity patterns for adults agree well with the
thermal data. The pattern is similar to that obser#ed for kingsnakes with
peak surface activity in May (Figure 16). This agrees well with Klauber's
(1931) seasonal data for San Diego county. However,gopher snakes appear to
use rapidly-heating surface objects less than kingsnakes; and they are
diurnally active through July, while kingsnakes have undergone a shift to
more nocturnal activity in June. Although still diurnal in June and July,
snakes shift to activity times earlier in the day, when temperatures are more
equitable.

Pituophis melanoleucus is an egg-laying species that produces clutches

of three to 18 eggs (mean = 8) (Klauber 1947). We observed gravid females
in June at Ballona. ‘This agrees with Klauber's (1947) June and July egg
deposition dates.” Egg-laying sites have not been described but are expected
to be similar to those postulated for kingsnakes (see Lampropeltis account).
Klauber reports an incubation period in captivity varying from 64 to 71 days
(mean = 66.5 days) and a hatchling size of 380 mm snout-vent length. At
Ballona, we observed a 370 mm road-killed juvenile on September 29, 1980.
Given a July egg deposition date, this agrees well with Klauber's estimates

of incubation time and hatchling size. >
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We can distinguish two size categories in gopher snakes at Ballona
(Figure 19). First-year juveniles (350-750 mm) aﬁd adults (1000 mm and up).
We recorded no individuals in the 750 to 1000 mm size interval, which prébab]y
represents second-year juveniles (Figure 20). Fitch (1949) recorded only 7%
(19 of 257) individuals in the 600 to 900 mm size interval, which he termed
second year snakes. From the differential numbers observed in other size
categories, Fitch suggested a high mortality (over 80%) of juveniles before
their first hibernation as the reason a low frequency of the second year class
is observed. We estimated growth rates from Fitch's size data for all size
categories. Growth for juveniles and young of the year ranges from .31 mm/day
to 1.99 mm/day (mean = .96 mm/day; n = 4). Growth during hibernation was
estimated from a single individual at less than .005 mm/day. There are no
estimates of growth during hibernation for the other size classes, but they are
probably equally low. For the second year class, growth ranges from .51 mm/day
to .97 mm/day; n = 2). Estimates for adult growth are only for the adult males
that made the largest growth increases. Estimates range from .04 mm/day to
.13 mm/day (mean = .11 mm/day). If growth is similar at Ballona, and the
shorter winter period should allow more time for growth, it suggests snakes at
Ballona attain the adult size range of 1000 mm midway through their second
year of growth, The largest snake recorded at Ballona was a 1585 mm male,
considerably smaller than the snake in excéss of 1800 mm recorded by Fitch
(1949). Fitch recorded two snakes recapturéd after six year intervals which
were already adult size, which suggests these two snakes were at minimum eight
years old when recaptured. Klauber (1943) records sexual dimorphism in size
in favor of males.

As previously noted, we gain the imppgSSion, concurring with Fitch (1949),
that juvenile mortality is high (see Lampropeltis account). At Ballona, most
(86% - 18 of 21) gopher snakes were adults. Fitch (1949) believed that adult

mortality was less than the mortality of juvenile conspecifics. Sex ratios

of observed snakes were not different from 1:1; of 21 snakes 11 were males.
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Two records of predation by Pituophis exist for Ballona. The 370 mm
juvenile mentioned under the discussion of hatchling size, a female, contained
an unidentified mouse in its stomach. A 560 mm juvenile female was found
basking on June 12, 1981 with a recently swallowed harvest mouse (Reithrodon-
tomys sp.) in its stomach. A summary of the food records from Klauber (1931;
1947), Fitch (1949), and Cunningham (1959a) show that gopher snakes ate 112
food items in 57 predatory episodes. Fitch {1949) found 39% (13 of 33) of
snakes with food were nest robbers. Similar to the kingsnake, it is a highly
mobile predator, with moves up to 778 m recorded (mean = 138 m for n = 28)
(Fitch 1949). 1In a telemetric study involving seven snake species, Pituophis
made the longest mean movements (142 m = mean; n = 3, Fitch and Shirer 1971).
0f 57 episodes summarized above, 45 (79%) were mammals, while 6 (10.5%) were
birds or their eggs and the remaining six were reptiles. Reptiles in the
diet were all lizards taken exclusively by juveniles except for a single
report of cannibalism. Because of its size, larger mammals up to the size of
a cottontail rabbit are occasionally taken. Juvenile_rabbits, juvenile
squirrels and adult and juvenile pocket gophers are frequent diet itemg. A
notable feature of the gopher snake's diet is the presence of burrowing
mammals that plug their burrows with dirt. The ability of gopher snakes to
dig through the dirt, pushing defenses of pocket gophers, is an important
reason for these snakes being major predators on these rodents (Hickman 1977),
Species which occur at Ballona and have been reported as gopher snake prey
include: pocket gophers (Thomomys sp.), meadow voles (Microtus sp.), house

mice (Mus sp.), western fence lizards (Sceloporus sp.), side-blotched lizards

(Uta sp.), and quail (Lophortyx sp.).

Two instances of potential predators on snakes are reported under the

kingsnake account. Fitch (1949) reported predation on gopher snakes by
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red-tailed hawks, great horned owls, coyote, gray fox, barn owls, and kingsnakes.
Gooher snakes renrasented 1-5% af the total prey items far the hawks, owls, and
canids. One instance of a gopher snake eaten by a kingsnake occurred in six
kingsnake food items reported. Of the reported predators, the hawk, barn owl,

and kingsnake all occur at Ballona.
SUMMARY

Scope of the herpetofauna

The reptiles and amphibians known to occur on the sampled area consist
of nine species: four lizards, two snakes, a frog, a toad, and a salamander,
Qur knowledge of habitat requirements suggest this sample represents all
existing reptiles and amphibians, with the possible exceptions of the

terrestrial salamander, Ensatina eschscholtzi, and the Hestern Spadefoot

Toad, Scaphiopus hammondi, which may have been missed due to limited rainfall.

Only one other study, that of Pluym et al. (1979) by Envicom Corporation,

has attempted a more than cursory survey of the Ballona reptile and amphibian
fauna. Unfortunately, that survey did not specify the number of hours of
field observaticon, species’ occurrences were often statements merely
paraphrasing the field guide literature, and references were vague so

that field observations could not be distinguished from literature records.
The Envicom study reported 13 species of reptiles and amphibians, only

four of which were observed in the field. These were Bufo boreas,

Hyla regilla, Sceloporus occidentalis and Uta stansburiana. Four others
reported were never observed by us. Three of these are probably absent
from Ballona today (see historical data and changes). We caution that
although the Envicom report is valuable as an initial estimate, it does

not provide essential habitat and reproductive period data for species
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actually present. These data are needed for management decisions. We caution

further that, even with rigorous sampling, certain species may be missed

because of annual variability in climate.

Historical data and changes

Los Angeles County Natural History Museum (LACNHM) records suggest all
species recorded were historically present. However, the greater area which
includes the Ballona Marsh ecosystem has been considerably modified since the
turn of the century, and changes in the herpetofauna are not reflected by
confirmation that existing species were formerly present. Instead, we
distinguished two types of changes: 1) elimination of speciés, recognized
by comparing our data with historical records, and 2) gross movements and
changes in population size for existing species, which we inferred from a
knowledge of species' habitat requirements and differential habitat composi-
tion between historical and present-day marsh sites. Although other types
of changes are certainly possible, historical data are insufficient to allow
a more detailed comparison. Records indicate that the Ballona region once
supported a freshwater marsh system behind today's halophytic tidal marsh.
Historical records (LACNHM collections) of two reptiles, the Pac}fic Pond

Turtle (Clemmys marmﬁrata) and the Common Garter Snake (Thamnophis sirtalis),

suggest that habitat and food resources required by these two species existed.
Néither species invades halophytic marshes, but both are associated with
cattailtule vegetation in warmer, slow-moving waters of drainages to the
north and south of the Ballona ecosystem (Storer 1930; Klauber 1931). Since
both are common and easily collected by comparison to most reptiles and
amphibians, it is not surprising they should appear in these records.

However, at least two other snecies, the CaliforniS-Red-1egged Frog (Rana
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aurora draytoni) and the Two-striped Garter Snake (Thamnophis couchi hammondi),

were probably associated with this freshwater marsh system, The former is
recorded as a fossil at La Brea in the Ballona drainage system (Brattstrom 1353),
while the latter is observed in similar marsh systems in San Luis Obispo county
(Dan C. Holland, pers. comm.).

In addition, the terrestrial herpetofauna is likely to have historically

included the ‘Red Racer (Masticophis flagellum), which is associated with

coastal scrub vegetation (Bogert 1930). This scrub, which once covered the
Towland Los Angeles basin that includes the Ballona region (Mooney 1977),
exists in a modified form in terrestrial habitats at Ballona. The three
reptiles reported by Envicom, that we did not observe, are the Coast Horned

Lizard {Phrynosoma coronatum), the Yellow-beliied Racer {Coiluber constrictor),

and tne Pacitic Rattlesnake (Crotalus viriais). If any of these cccurred

at Ballona, they disappeared due to habitat restriction andsor removal by man.
The horned lizara needs relatively level, short grassiand or open orushland
for roraging and reproduction {Stepbbins 1966). Such nabitat is found only on
a smail strip of dune on Unit 1, 1he orushland cn Unit 5 was not present
historicaliy. Horned iizards are particularly sensitive to numan disturbance,
since their defensive behavior of remaining immobile 1n order to escape
detection makes them very susceptible to being crushed by offroad vehicles

as well as coliected by humans (Stebbins 1966). This species st111 gccurs

on similar, more extensive habitat on the E1 Segqundo dunes south of Baliona
{Richard Friesen, pers. comm.). The racer requires grassland or brushland
habitats (Stebbins 1966), both of which are limited at Ballona. Since large
contiguous areas of such habitat are required to sustain racer populations
(Fitch 1963), suitable sites at Ballona are probably too small, given the

species occurred there historically. Rattlesnakes are long-lived and show
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rapid decline when impacted by human predation (Parker and Brown 1974; Galligan
and Dunson 1978). If historically prese;f, the Pacific rattliesnake may never
have been abundant at Ballona. Since it prefers rocky sites and such sites

are absent from Ballona, human influence may have eliminated any marginal
rattlesnake population.

Other reptile and amphibian faunal changes at Ballona can be attributed
to migration and changes in population size. Most such changes probably
result from habitat modification. These appear to have been variable in
their effects, at times increasing and/or decreasing population sizes of
existing species. Several reptiles appear to have benefited from an increase
in habitat space.

Unit 3 is dredge spoil on an area historically occupied by marsh and
agricultural fields. Most reptiles and amphibians occurring there presumably

migrated from adjacent populations. It is significant, however, that the

two sand-dwelling species (A. pulchra and U. stansburiana) are absent despite

the presence of a sandy pocket in the eastern corner of this Unit. The

habitat appears both suitable and extensive enough to support both species.

Since all other species found on the dredge spoil occur elsewhere in the

_study area, the absence of these two species suggests this is a recent habitat

that neither was able to colonize since suitable acééss corridors do not exist.
New habitat created by access roads to gas wells, most prominent on

Unit 1 but also present on Units 2 and 3, appears to have. a positive impact

on reptile populations. Without these access roads, which occupy a significant

" land area above the high tidal mark, many reptiles (G. multicarinatus,

L. getulus, P. melanoleucus and $. occidentalis) would be absent from marsh

areas. Reptiles require subterranean refuges and egg deposition sites above

the region washed by tides. The access roads also Erovide important habitat
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for mammals that are fed upon by snakes and alligator 1izards. The presence
of mammals is a vital link to reptile survival for yet another reason. HNo
Ballona reptile can burrow in dry, compacted soil. In the absence of physically-
created holes, which are few and mostly unsuited to reptile use, reptiles must
take refuge and lay eags in burrows made by mammals. Access roads may also
provide movement corridors for amphibians restricted by saline habitats.

Mew habitats have been created by extensive debris found throughout the
study site, but primarily in Units 1 and 3. Utilization of different sorts
of debris varied among reptiles. Light trash (paper, etc.) has a short
longevity and poor heating capabilities; such objects were infrequently used.
In contrast, wood, metal, and cement debris are long-lasting. Many such
objects have rapid-heating capabilities and reptiles often used them to
raise their body temperatures. Both lizards and snakes used such debris
for thermorequlation and refuges. However, only larger debris was used
consistently for the latter purpose. It is difficult to separate the positive
impacts reptile populations have experienced from the combined effect of
access road construction and the addition of larger debris. We believe,
however, that the former is more important, though the latter is probably

responsible for the high densities of Sceloporus occidentalis observed in

many areas. This may secondarily influence the densities of the primarily

saurophagous kingsnake (Lampropeltis getulus).

Certain changes linked to habitat alteration have probably decreased
populations sizes. Freshwater habitat in the Ballona region has decreased.

Changes which probably eliminated turtles (Clemmys marmorata) and garter

snakes (Thamnophis sirtalis) may have simultaneously reduced populations of

the two extant, aquatic-breeding amphibians (H. reqilla and B. boreas).
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Of the six freshwater sites found in the study site, the small drainage
in tﬁe eucalyptus grove on Unit 2 and theidrainage south of Jefferson
Boulevard on the Agricultural Lands, appear polluted and had no successful
amphibian reproduction; and the channelized drainage in the north corner
of Unit 3 is probébly mérgina] habitat because of the nroximity of salt
water. Successful amphibian reproduction was not observed there.

Farming activities on the Agricultural Lands also.may have a negative
impact on reptile and amphibian populations. Agricultural Lands were plowed
at least twice a year. This activity probab1y restricts most reptiles to the
unplowed fringes of the fields and reduces available habitat.

Exotic vegetation appears to have a negétive impact., Distribution of
the herpetofauna categorized by vegetative associates suggests the native

vegetation is preferred (Table 1), Laurel Sumac (Rhus Taurina), Bush Lupine

Lupinus chamissonis), Saltgrass (Distichlis sp.), California Sage (Artemisia

californicum), and Bulrush (Scirpus olneyi), all natives, have the highest

relative densities of reptiles and amphibians. CEucalyptus, an exotic, has
the Towest value. We believe that the observed difference between native
and introduced vegetation is due to the fact that exotics harbor a poor food
base (primarily insects) and are therefore less attractive to reptile and
amphibian consumers.

Certain exot%cs appear to have greatly reduced available habitat.
Present distribution patterns of the two sand-dwelling species suggest that
both once had continuous distributions from the dunes fringing the beach to
the bluffs bordering the south boundary (Figure 4). Although some habitat
has been eliminated by development (the gas company facility), a substantial
portion is now covered by the exotic iceplant, Carpobrotus sp. Present-day
populations of U. stansburiana and A. pulchra occur on portions of Units 1,

2, and the Agricultural Lands not covered by this exotic.
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The Ballona region is used by several introduced and domestic animals
which have potentially serious effects. Feral cats and rats decrease existing
reptile populations directly by predation (Iverson 1978; Honegger 1981), or
indirectly by removing food items normally taken by reptiles (George 1974).
The access roads on Unit 1 are used daily by horseback riders from the corrals
on ﬁhe south corner of this unit. Despite signs warning them to avoid marsh
areas, the riders frequently ignore the signs and cause visible damage to the
vegetation and disturb marsh soils. Vegetation damage reduces available
habitat for reptiles. Unit 3 is frequently used by local residents to run
their dogs, which often harry and kill the rabbits occurring on this unit.
Since juvenile rabbits are prey for gopher snakes, a negative impact similar
to that suggested for feral cats may be incurred.

Finally, certain human activities have or are suspected of having
negative impacts. Off-road vehicle (ORV) use has clear negative effects
(Berry 1973; Busack and Eury 1974; Bury, Luckenbach and Busack 1977). ORV's
cause vegetation destruction and produce soil compaction. Burrowing mammals
are deterred by compacted soils, and, in turn, the available habitat for
reptiles and amphibians is 1imited. ORV use can also eliminate individuals
directly. Field observations of several crushed reptiles and amphibians
suggest they were killed in this manner. Further, reptiles, especially
snakes, are susceptible to collection by amateurs wishing to keep them as
pets. Since snakes are frequently collected as adults, there are potential
negative consequences for the reproductive population, Two encounters with
snake collectors at Ballona suggest this activity may be an important
influence on local populations. Lastly, groups of young boys were observed
hunting rabbits on Unit 3 on two different occasions. We suspect the effect

of such hunting is similar to that suggested for dogs, and the combined
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effect may have a negative impact on gopher snake populations.

In summary, only a portion of Ballona's original herpetofauna remains
today. Extant amphibian popu1afions are probably smaller than in the past,
due to physical alteration and pollution of freshwater habitats required for
reproduction, Reptile populations have been variously affected. Some have
probably benefited from the increase in area above the tidal flux and the
addition of debris. The sand-dwelling lizards have probably experienced declines
due to habitat encroachment by exotic vegetation. Farming activities, intro-
duced predatory mammal species and various human impacts (ORV use, horseback
riding and hunting) have or are suspected of having negative impacts on reptile
and amphibian populations.

Ecological characteristics of the existing herpetofauna

That reptiles and amphibians are an integral part of the Ballona eco-
system is shown by trophic and other relationships. A1l reptiles and
amphibians are higher-order consumers. Amphibians and lizards are primarily
insectivorous, whereas the two snake species prey on mammals, reptiles, and
birds. In turn, larval and adult amphibians are food for wadingvbirds;
lizards are eaten by snakes, shrikes, and raptors; snakes provide food for
hawks, owls, and other snakes. As previously noted, amphibians and reptiles
are dependent on burrowing mammals for their subterrénean refuges..

A summary of the yearly cycles of the nine sampled species based on our
data and literature records is shown in Figure 21. The three amphibians
deposit eggs, when water is abundant in late winter and early spring. Most
Jjuvenile frogs and toads metamorphose well before late summer and fall, when
freshwater is scarce. In contrast, most reptiles begin to breed after the
end of the wet season into mid-summer, when productivity of this ecosystem

is highest. Critical bﬁeeding periods for amphibiaﬁs are January to March
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and April through June for reptiles. March to Jufy is the critical period for
aquatic larvae of amphibians.

The patterns of reproductive cycling are also important determinants of a
species' ecological sensitivity, Of the niné species, two are annual (Hyla
and Uta), one is biennial (Sceloporus) and the rest are perennial., Perennial
species take two or more years to mature and are long-lived. Such species
are sansitive to impacts that eliminate the breeding population since these
are slow to be replaced. It is noteworthy that populations of species extinct
in the Ballona ecosystem were all long-lived perennials. In contrast, annual
species mature, reproduce, and die all in the span of one year. Thus, they
are particularly sensitive to disturbances that eliminate a year's reproduction,
since there are no additional possibilities for reproduction the following year.
At Ballona, this may be particularly crucial since annual populations exist as
isolates and cannot depent on recruitment from adjacent populations in the
avent of a reproductive sethack.

Table 1 shows the relative density of species by Unit. Uta stansburiana
is most abundant on Units 1(D) and 2, which contain prime sandy habitat.
Hyla regilla is most abundant on the Agricultural Lands, where the largest

concentrations of freshwater exist., Sceloporus occidentalis and Gerrhonotus

multicarinatus are found in all areas, but the former has the highest
densities on Units L(1A) and 3, while the latter appears most abundant on
Unit 1 (1A and D). The two snakes species occur on Units 1, 3, and the

Agricultural Lands, with Lampropeltis getulus most abundant on Unit 1 and

the Agricultural Lands, and the gopher snakes (Pituophis melanoleucus) most

abundant on Units 1 and 3. These data are unequivocal: Unit 1 is the most

diverse with the highest relative densities of three of the nine species

recarded.
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Unigueness of the Ballona ecosystem

The Ballona region is the only significant piece of saltmarsh remaining
in Los Angeles county, and it contains a valuable salt marsh ecosystem.
California salt marsh ecosystems have sustained reductions in area varying
from 60% to over 90% since 1880 (MacDonald 1977). Estimates in 1975 indicate
that just slightly over 36,000 hectares of this ecosystem remain in California
(MacDonald 1977), making it the rarest of any major vegetational association.

Unit 1 contains a viable dune habitat. Only 23% of California's 1326 km
long coast is occupied by beach and dune (Cooper 1967). Multi-recreational
use of a number of California's largest dune systems have made the remaining
less disturbed dunes one of the rarest habitats in California (Powell 1978).
Dune and alluvial fan sand habitats harbor the unique Timbless lizard,

Anniella pulchra, a protected species under the California Fish and Game

Code. EIimination and modification of many dune systems and sandy wash
environments have reduced the range of this species, whose ecology is still
pbor1y known. Since two reptile species at Ballona are restricted due to
habitats and since the dune habitats are separated by other habitats, the
dunes appear to be the most sensitive habitat for the herpetofauna. Distur-
bance to any dune habitat may result in elimination of a reptile.species
which will be unable ko reestablish via migration. |

Although we have no absolute density fiqures, the field experience of
one of us (Hayes) suggests that in Ballona the snake and alligator lizard
densities are unusually high. We believe this system presents a unique
opportunity to study these three species under unusual conditions. Den-
sities are sufficiently high that ecological data, obtainable only with

difficulty at more typical densities would be easily available at Ballona.
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The fact that this is a disturbed system would enhance the value of such a
sfudy, as our knowledge of the ecology of reptiles in disturbed systems is
exceedingly !imited.

Management recommendations

The Ballona region is a unique, viable, albeit highly-modified ecosystem.
To regard this system as non-viable ignores the reality that populations
continue to maintain themselves within this system despite a history of varied
impacts. Because of the small size of the area and the urban position of the
ecosystem, several impacts are liable to eliminate populations of remaining
species if their effects are not reduced or removed. For Ballona to maintain
its present reptile and amphibian species composition over a long period of
time (over the next 50 to 100 years), we feel the following suggestions should
be implemented:

1) Preserve the largest possible area

Both existing snake species require large contiguous areas in which to
maintain viable populations. Historical records suggest that snake species
no longer occurring at Ballona required large areas of undisturbed habitat.
The remaining two species can survive in a disturbed habitat, but the area
size remains crucial, We predict that any parcelling of the area into smaller
units would eliminate the snake species before other species. Instead of
preserving small areas of different habitafs, we suggest maintenance of the
largest possible contiguous area as the only alternative that wi]T maximize
the number of species retained at Ballona. We further suggest that elevation
of through-traffic roads (i.e. Culver Bivd.) or the addition of wide culverts
that would allow water and animal movement, is a necessary nart of the above
suqaestion. It would aid area contiquity by allowing free movement of
animals between Units 1 and 2, and would reduce vehicle-caused mortality.
This is esnecially imnortant for snakes to which this source of mortality

may be significant.
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2) Increase pickleweed

OQur data suggest that pickieweed fs a primary foraging habitat for alli-
gator lizards, and is of secondary importance for others., Enhancement of fhe
quality or increasing the extent of pickleweed and its associated insect fauna
would benefit these species. Maintenance of adequate tidal flow through open
channels is vital to restore pickleweed to a healthy state. The level of
flooding should be Timited so as not to reduce other drier, higher habitats
required by reptiles as egg-laying and refuge sites. Thus, we suggest that
the access road system to the gas wells in the central marsh be retained as
habitat for these species.

3) Limit access

Vehicles, domestic animals, and human activity all share responsibility
for significant mortality in reptiles and amphibians. ORV traffic probably
has the greatest impact, as it results in habitat alteration over longer
periods of time than the other factors. The utilization of the area by
domestic animals would conflict with efforts to maintain the marsh system in
a natural state. Vehicle access should be eliminated and use by domestic
animals should be excluded. Human activities (hunting and collecting) in
.conflict with maintenance of the marsh system shoulq be disa]]owéd. Because
of the urban position of this marsh system, adequateAfencing is a prerequisite
to 1imiting the impacts noted above. Human foot traffic should be the only
access allowed and this should be limited to site; that will least impact
the system.

4) Dune preservation

Coastal dunes, as previously discussed, are becoming increasingly rare,

Unit 1 has a significant dune remanent inhabited by the unique limbless

lizard, Anniella pulchra. Maintenance and protection of all areas where
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this species occurs at Ballona is recommended. The introduced iceplant
encroaching on dune habitat should be limited. Removal would be preferable if
it could be done in such a way as to avoid disturbance of existing populations.

Growth of native dune vegetation, such as Bush Lupine (Lupinus chamissonis),

should be encouraged.

5) Preserve freshwater habitats

Amphibian eggs must be laid in freshwater, and two of the Ballona amphi-
bians Tay aquatic eggs. Freshwater habitats are limited to six small sites,
three of which are not suitable for successful amphibian breeding. The
continued existence of both species requires preservation of their breeding
sites. The eucalyptus trees on Unit 2 should be removed. They are poor
habitat (Table 1) and probably contribute to the pollution of the freshwater
site associated with them.

6) Exclude dumping

Some of the Ballona region has been used for trash disposal. Although
this has provided some habitat for reptiles and amphibians, it detracts from
the overall aesthetic value of the area. ile suggest that littering of any
kind not be permitted and that existing refuse be removed. Increasing the
number of native shrubs will compensate for any habitat losses resulting
from trash removal (see next management suggestion).

7) Increase native shrubs

Shrubs and trees are limited at Ballona, and their scarcity limits forag-
ing habitat, refuges and prey items available for reptiles and amphibians.
Reptiles and amphibians are more abundant in association with native shrubs
{Table 1). Habitat enhancement by adding more of the native shrubs,

particularly Laurel-Sumac {Rhus laurina), Caiifornia Sage (Artemisia
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californicum), and the Bush Lupine (Lupinus chamissonis) in sandy sites would

benefit existing repti]és and amphibians. .

8) Preservation of the central marsh

Our data show that Unit 1 is the most biologically valuable area (Table 2).
We believe the best solution to retaining a manageable marsh system in view of
the previous recommendations is to preserve a contiguous piece that includes:
1) all of Units 1 and 2; 2) the bluffs; and 3) sufficient buffer around those
areas. Ye believe restoration of Unit 3 to viable marshland would require
great expense without certainty of success. The Agricultural Land north of
Centinela Creek drainage and west of Lincoln Boulevard has limited biological
value. We emphasize, however, that access to the protected area must be

limited.
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Ballona herpetofauna relative abundance by unit and

Table 1

H-79

sample area

Unit 1l 2 Ag Land 3 T* N**
Sample Area D 1A 2 Ag Land:® 3
Batrachoseps - - - - L0B%** 0] 2
Bufo - .01 - - .02 .01 2
Hyla *hkk .03 .15 .70 .05 .19 49
Anniella .03 - .05 - - .01 2
Gerrhonotus .49 .98 .39 .16 .32 .47 123
Sceloporus 2.20 6.81 1.80 2.69 6.14] 4.93 | 1293
Uta 1,33 - .93 .20 - «32 84
Lampropeltis - .08 - .12 .03 .05 14
Totals (Sample) 4.06 8.07 3.32 4,46 6.52| 6,09 | 1598
N = 140 577 68 183 620
—
Totals (Unit) 6.76
N = 717

*Total by species

**Number of sightings by species

***Fstimates in number of individuals per sample hour

*x**No estimate
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THE BIRDS OF BALLONA

Charles F. Dock and Ralph W. Schreiber

INTRODUCTION
In general, bird distribution of the United States, and California in
particular, is well known (A.0.U., 1975; Robbins et al., 1966; Garrett and
Dunn, 1981). However, the details of species distribution and population
sizes along with habitat usage are poorly documented. Specific locations
such as the Ballona Creek region are essentially unknown. While some sight-

ings of birds of this region have been made over the years, no systematic

survey has been carried out prior to 1979. The study reported here provides

data on the bird populations of the Ballona region.

METHODS

We conducted weekly censuses at each study unit from the first week
of February 1979, through June 198l. Survey efforts on all areas were
not begun at exactly the same time, as some initial reconnaissance was
necessary to establish separate study sites and census routes. Work at Ballona
Lagoon was not part of the original project and commenced later than studies
of the other areas, beginning March 1979 and extending through February 1980.
No formal surveys were conducted on Unit 3 or the Agricultural Fields during
late summer 1980. We thought at the time that this phase of the project

was at an end and would no longer be funded. We did make spot checks during

this interval in an effort to detect any unusual species or concentrations ‘
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‘of individuals on the region as a whole.

Surveys consisted of counting birds along established transect routes
(Fig. 1) on each unit, supplemented by additional non-systematic jnvestigation
of habitats not adequately sampled by the transect method. Transect routes
were chosen to maximize coverage of the entire study site, rather than to
intensively study a particular habitat type. In some cases, the choice of
a transect route was influenced by consideration of potential damage to delicate
habitat, disturbance of nesting birds or traversibility of habitat. wéi
season counts on the Agricultural Fields were conducted from the periphery,
as these areas were essentially impassable. The relatively simple nature
of the habitat rendered this approach reasonably effective. We walked a
transect route and recorded each individual bird detected, either visually
or aurally. We recorded only birds detected in front of the observer to
avoid counting individuals more than once. The transect route was traversed

.gra Teisurely pace, with stops made only for purposes of identifying birds.

Each transect survey required approximately one hour. With few exceptions,
surveys were conducted between 0530 and 0930 PST. This time frame corresponds to
the maximum activity period of birds and during the two and a half years of our
study allowed adequate sampling of all species at ai] stages of the tide cycle.
Spot surveys were conducted at other times of day for comparative purposes. All
species identifications were made with the aid of 9 x 35 binoculars and/or a
10x -50x spotting telescope.

Supplementary observations were conducted in specific habitats of Units
1, 2 and 3, particularly during periods when‘migrant species that could poten-
tially be missed by the transect method might be present. These specific
habitat§ included the willow thicket at the west end of Unit 1, the copse
of treés on Unit 2, and the scrubland on the north side of Unit 3. Additional

.)servat'i-mrs were also made on the Agricultural Land during the winter rainy
Clste ridons
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season, when large numbers of waterbirds were present. The field was skirted .
in an attempt to record all birds present on the flats and temporary ponds. )
The expanse and inaccessibility of the Agricultural Fields made the complete
elucidation of total bird numbers difficult. Totals for this area should
be treated as minimum estimates (particularly for the smaller shorebirds).
Numbers recorded in the Agricultural Fields in-particular should be considered
as measures of relative seasonal abundance and not as measures of absolute
abundance.
Ballona Lagoon was censused from various points along the shoreline
that allowed complete coverage of all surface waters. The Venice canals
wera surveyed from the sidewalk surrounding the canal system.
In the following sections the terms waterbird and shorebird are frequently
used. Waterbird is used as a general term referring to any species whose

presence is influenced by the availability of aquatic or semiaquatic habitats.

Shorebird refars to members of the Order Charadriiformes that typicaliy feed
and roost along the water's edge.

Data summarized in the figures are means of the weekly censuses for
each unit. While some detail is lost in this method of presentation, the
seasonal and annual patterns became explicit. We present the mean number
of birds per visit for each species in appendicés.

Scientific names for all species are gjven in the Species Accounts.

RESULTS AND DISCUSSION
QVERALL REGION
A1l species recorded during this study and the units in which they were
seen are listed in Appendix 1.
Seasonal patterns in bird utilization of the various sites are shown

in figures 2 and 3. Numbers were greatest in mid-winter (January and February) '



sand lowest in late spring and early summer (May and June). These data reflect
the regional pattern of bird use in lowland southern California, where winter

numbérs are predictably increased by an influx of species that breed at higher
altitudes or Tatitudes. Most species found in the region in summer are year-

round resident§ and breed in the general vicinity.

The most notable shifts in bird abundance occurred in Unit 1 and the
Agricultural Fields during mid-winter, when numbers increased drastically.
This period of peak abundance coincides with the winter rains characteristic
of coastal southern California. Usually arid habitats are temporarily wet
and were utilized by large numbers of wintering waterbirds. Numbers declined
drastically in March and April as flats dry up and most of the species begin
migration to summer breeding grounds. Another peak of abundance occurred
on Unit 1 in late summer. This increase is due to a temporary influx of
migrants (especially waterbirds) moving through to wintering grounds further

.0ut}1. Total bird numbers on Units 2, 3 and Ballona Lagoon were relatively
stable in comparison with Unit 1 and the Agricultural Lands, although the
previously mentioned general pattern of seasonal change is apparent.

Seasonal variance was great at Ba1lona.Lagoon, where many waterfowl
and shorebirds were found during the winter months, but virtually none were
bresant in summer. A greater proportion of the total species inhabiting
Units 2 and 3 were resident land birds. Those migrants and winter visitors
that utilize these two sites did so in comparatively small numbers. In Unit
3 particularly, the number of species showed more striking seasonal variation

than did the total number of individuals.

UNIT 1
More species of birds occurred in Unit 1 in late fall and winter than

in other seasons (Fig. 4). The Tow point in species abundance occurred in
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late spring and early summer. These seasonal differences were due primarily .
to changes in the number of shorebird species, as can be seen by examining

the Tower lines of figure 4. Most shorebirds are migratory and are on the

northern breeding grounds in late spring and early summer. Most of the terres-

trial bird species recorded on Unit 1 were residents, consequently species

numbers did not fluctuate drastically with the seasons.

More species were observed in 1980 and 1981 than during the first year
of the study. While some of this variation may be attributed to the increasing
familiarity of the investigators with the complexities of the habitats, it
certainly also reflects changing environmental conditions. The number of
species present (and number of individuals) is strongly dependent upcn the
relative amounts of dry ground, standing water and moist mudflats. High
percentages of standing water favor gulls, terns, ducks and cesrtain wading
birds, while large expanses of mudflats attract large numbers of many shorebirds. '
Dry ground obviously 1limits utilization by any of these groups.

The pattern of changes in total numbers of individuals (Fig. 5) was
similar to that shown by species numbers, but the range of variation was
considerably greater. Total numbers of individuals increased markedly during
the rainy season in late winter and early spring. Priméry differences in
abundance of total individuals are attributable to changes in shorebird abun-
dance (Fig. 6). Shorebird numbers were very high in mid-late winter, and
dropped to essentially none in early summer. Numbers increased again in
late summer as birds began to return from breeding. Shorebird numbers appear
to be sensitive to the total amount of mudflat available, as mentioned pre-
viously. Numbers are greatest when mud/saltflats are partially flooded,
providing softened substrate for foraging, as occurs in late winter.

The seasonal pattern in numbers of gulls and terns (Fig. 7) that emerged
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.»as rather complex, with at least two and possibly three peaks of abundance.
As in other waterbirds, numbers were generally lowest in late spring and
early summer, but another lTow point occurred in fall. Numbers increased
in late summer with an influx of migrant birds moving through the area. The
fall decrease indicates the passage of this wave of migrants, before the
bulk of wintering birds has arrived. Gulls and terns that overwinter here'
increase the census fiqures for mid-winter. Bonaparte's Gulls and Forster's
Terns were particularly abundant at this time of year. The data suggest
a late-winter decrease followed by another increase in numbers in early-
spring. This possibly indicates migratory movements much like those mentioned
above, with wintering birds moving out before spring migrants move through,
but these results may be illusory (see 1981). The gas company was conducting
maintenance operations on Unit 1 in Tate winter 1980. These operations inhi-
bited censusing activities, and very likely also affected the number of gulls

.and terns present. Movement of birds out of Unit 1 may have contributed
to the high numbers recorded in the Agricultural Fields at this time. Under
normal circumstances, numbers may remain high on Unit 1 through early spring,
and then decline as migrants move northward and inland.

Belding's Savannah Sparrows and California Least Terns, both endangered
subspecies, nested in Unit 1. Belding's Savannah Sparrows are permanent
residents of the region, while California Least Terns are a summer visitor.
Belding's Sparrows were recorded on Unit 1 in varying numbers throughout
the year. Least Ternswere present for about four months, from late April to
August or September, with most individuals leaving the area by late July
(Fig. 8). Numbers of Belding's Sparrows appear to decline markedly in mid-
summer, at the close of the breeding season (Fig. 9). These numbers reflect

two phenomena. Belding's Sparrows are secretive at this time of year, singing
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very 1ittle and remaining concealed in the low vegetation. Also, many birds
disperse to semi-arid habitats of other sites, including Unit 2 and the Agri-
cultural Fields. Birds become easier to census in fall, and more birds were
recorded during this time period. Numbers of terns using Unit 1 appear to

be lower in 1980 than in 1979. This difference is correlated with a change
in water level on the mud/saltflats between the two years. In 1980 these
flats, which have been used for breeding in the past, were largely flooded
throughout the spring. Little or no reproduction appears to have occurred
on the tern cclaony in 1980. Numbers of Least Terns were initially fairly
high again in 1981, but declined following flooding of the breeding site.
Some Least Terns that have used this breeding site in the past may have moved
to the colony on the beach north of the Marina, although this is not certain
(J. Atwater, pers. comm, ).

A complete 1ist of birds censused on Unit 1 is given in Appendix 2.

UNIT 2 ’

In Unit 2 species numbers were greatest in fall-and lowest during summer,
although the differences were rather small (Fig. 10). Changes in total species
number are primarily due to the increased incidence of waterbifds during
the fall.

Largest numbers of individuals were recorded in fall and the smallest
numbers in summer (Fig. 11). Unlike species numbers, the greatest differences
in numbers of individuals was attributable to changes in land bird populations,
particularly in the number of House Finches recorded. House Finch flocks
foraged dver the area, after the breeding season, feeding on seeds of annual
plants both along the canals and in the drier portions of the study site.

A significant contribution to the fall increase in numbers was made by Belding's

Savannah Sparrows that dispersed into the area after the breeding season (Fig. 9).
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.Be1d1’ng's Sparrows fed regularly in the same portions of the habitat as the

House Finches and probably alsc utilized the temporarily abundant seed resources.

Terrestrial birds were the dominant ccmponents of the bird fauna in Unit

2. Particularly common species included the House Finch, Mourning Dove,
Meadowlark and Song Sparrow. Song Sparrows were more abundant in this study
site than any other unit within the region, and were particularly common

in the stand of pampas grass bordering the south side of the tidal channel.

A complete list of birds censused in Unit 2 is given in Appendix 3.

UNIT 3

In Unit 3 species diversity was greatest in spring and lowest in summer
(Fig. 12). The peak of diversity corresponded with the time when part of
the area was flooded. Lower portions of Unit 3 collected runoff from the
winter rains and remained wet through April well after the heavy rains have
ceased. This area retained standing water longer than Unit 2 or the Agricul-
tural Fields, and as a consequence, was used by a larger number of waterfowl
and wading birds later in the spring during 1979 and 1980.

The peak of waterbird abundance coincided with the peak in speﬁies number
(Figs. 12 and 13). Total numbers of all birds, however, were as. high or
higher in the fall, as a notable influx of land birds on migration or, in
some cases, dispersing in from surrounding areas occurred. These were pri-
marily seed-eating species making use of the temporary abundance of weed
and grass seed available in the drier portions of the habitat. The most
abundant species on the area at this time are White-crowned Sparrows, Meadow-
larks, Mourning Doves and House Finches.

Belding's Savannah Sparrows resided on this unit (Fig. 14). They pri-
marily inhabited those portions of the study site covered by stands of pickle-

‘eed (Salicornia), but also used drier areas in the non-breeding season.



The number of sparrows using the study site declined markedly in mid-summer.

They may regularly disperse entirely to other portions of the region as Unit
3 becomes particularly hot and dry. This point warrants further investigation.
Numbers increased during the fall months, when seed-eating species in general
became particularly abundant.

An apparent decrease in the number of Belding's Sparrows occurred on
the site during the breeding seasons of 1980 and 1981, as compared to 1978G.
This may have been a random fluctuation in numbers more or less typical of

small populations, or it may be a direct reflection of changing environmental

conditions. Our subjective observations suggest that the “"quality" of the

Salicornia on Unit 3 declined during this study. This site is not subject to

tidal flux, and the only source of water is fresh-water runoff. Salicornia
is usually restricted to salt water or brackish water intertidal habitats.
Its presence on Unit 3 is due to residual salt in dredge spoils left from

the construction of the Marina. It appears this salt is gradually Teaching

from the soil, thus negatively impacting the Salicornia. Elimination of
Salicornia would effectively eliminate the unit as a breeding site for Belding's
Sparrows, although they might continue to be present outside fhe nesting

season.

A complete Tist of birds censused on Unit 3 is given in Appendix 3.

AGRICULTURAL FIELDS

Data presented in this section are derived primarily from the region
south of Jefferson Bivd. and west of Lincoln Blvd., bounded on the west side
by the road leading to the gas company facility.

Species numbers were considerably greater from mid- to late winter than
at any other time of the year (Fig. 15). At that time of year, the area

is usually at least partially flooded with a fairly extensive temporary pond
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formed along the western border of the study area. Another, smaller pond
y form approximately 100 meters west of Lincoln Bivd. in wet years. During
particularly heavy rains in January and February 1980, the entire study area
was submerged. During most of January and February, extensive wet mud areas
surrounded the temporary pond nearest to the gas company facility. These
areas were used regularly by shorebirds for both feeding and loafing. Water-
fowl (particularly Cinnamon Teal) utilize the staﬁding water, as do several
species of gulls. Waterfowl were concentrated on the temporary pond nearest
‘the western border of the study site, while gulls used both of the ponds
as resting areas. Early in the rainy season, Bonaparte's Gulls foraged exten-
sively over the area, apparently feeding on insects trapped by the rising
waters.
Plowed portions of Agricultural Fields away from the immediate vicinity
of temporary ponds were used as foraging sites by shorebirds, as long as
the soil remained wet and easily penetrable. These sites were used most
Qtensively when the extent of available foraging sites on Unit 1 were reduced
by high water levels.
Most of the Agricultural Area dried out rapidly after the winter rains,
.and waterbirds moved to other locations. The temporary pond near the gas
company remained for some time after the remainder of the field was dry,
and supported fairly large numbers of birds. [n 1980 and 1981, this spot
continued to be used by shorebirds into April.
The seasonal pattern in numbers of individuals was the same as shown
by species numbers, but monthly differences were even more pronounced (Fig.
16). More than a hundred-fold difference in.numbers was recorded between
mid-sumﬁer and certain periods during the wet season. This difference was

due entirely to the great influx of waterbirds (Figs. ‘15 and 16). Among
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shorebird species, only small numbers of Killdeer were present during most
of the year, but large numbers of several species were present in wet winters. '
These differences in species and numbers are responses to environmental
change and not simply to the obvious large-scale seasonal shifts in shorebird
distribution, as can be seen by comparing 1979 with 1980 and 1981. The initial
1979 surveys were begun after the peak winter rains, when the area was rela-
tively dry, and comparatively small numbers of birds were recorded. In the
second year of the study, rains lasted somewhat longer, and the area remained
wet much later. Considerably greater numbers of birds were observed during
late February and March in this second year of study than were recorded in
the first year, a result probably more representative of the typical winter
situation as suggested by 1981 data. These data clearly illustrate the impor-

tance of and need for long-term environmental studies as basis for valid conclusions.

A complete list of birds censused on the Agricultural Lands is given

in Appendix 5. ‘

BALLONA LAGOON

Seasonal patterns in bird use of Ballona Lagoon generally mirrored those
of the Ballona Region as a whole; numbers of species reached a maximum in
mid-late winter and early spring, and minimum in summer (Fig. 17). Seasonal
differences were due primarily to changes fn the waterbird population. Very
few shorebirds and virtually no migratory waterfowl were present during the
summer months (figures do not include "domestic" ducks and geese which are
resident on the canals). Throughout the summer, a few non-breeding Willets,
Marbled Godwits and Black-bellied Plovers were present. Killdeer, which
are resident in the region probably breed in higher elevation habitats sur-
rounding the lagoon itself. Other specieé_of migratory shorebirds moved

into the area in fall, and many remained in the general vicinity throughout '
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.the winter. Migratory waterfowl, such as Scaup and Red-breasted Mergansers,
began moving onto the lagoon in late fall and remained through the winter.
Several species of shorebirds (i.e. loons, grebes) occasidnal]y used the
protected waters of the lagoon for resting and feeding in winter. Virtually
all terrestrial bird species recorded during this study were residents and
were consequently observed in all seasons.

Numbers of individuals of all waterbirds largely paralleled the pattern
shown by species numbers, in that maxima occurred in fall and winter and minima
in summer (Fig. 18). The range of values was, however, considerably greater.
This general pattern holds for both shorebirds and waterfowl (Fig. 19). Dif-
ferences between the patterns of abundance of shorebirds and waterfowl did
exist, however. Shorebirds showed peaks of abundance in late fall and late
winter-early spring, corresponding to periods of migratory movement, when
birds that winter elsewhere were passing through the region. While many

‘\grrg}? probably remained in the vicinity throughout the winter, many spend
mid-winter months fUrther south. The waterfowl population peaked in mid-
winter and reamined at a maximum until early spring, suggesting that most
of these are wintering birds, and not migrants passing through the lagoon
site. The most abundant waterfowl species during the winter were scoters,
Lesser Scaup and Red-breasted Mergansers. Virtually no waterfowl were present
on the lagoon froﬁ late-April to November.

Numbers of individuals of terrestrial bird species using higher elevation
habitats around the lagoon were not recorded.

A complete list of birds censused at Ballona Lagoon is given in Appendix

REMARKS

The species accounts presented below deal only with birds observed during
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the course of this study. A few birds that seemingly should occur in these types o‘
habitat were not observed, and some of these will be discussed below. Few data are
available for this region but Dial (1978) did find 3 species (Savannah and Song
Sparrows and Western Meadowlarks) nesting in Unit 1 and noted winter bird species
there. A notable lack of published information exists for the birds of similar
marshland situations in southern California, but Kiff and Nakamura (1979)

compiled bird sighting records at Malibu Lagoon, a smaller but somewhat similar
coastal location 12 km northwest of the Ballona region. Malibu Lagoon and

the Los Cerritos wetlands are the only other sites where remnants of a Saij-

cornia marsh are found in southern Los Angeles County. The extent of pickle-

weed habitat at Malibu is extremely limited, and Malibu Lagoon differs frcm

Ballona in significant ways, being situated directly on the coast and having

riparian woodland and chaparral habitats immediately adjacent. Despite these
differences, the bird species composition of the two locations is generally

similar. The important differences in bird faunas of the two locations will .
be addressed below, along with additional remarks concerning the status of
some birds recorded in this study.

Malibu Lagoon appears, superficially at least, to harbor a greater diver-
sity of bird species than the Ballona region. Kiff and Nakamura (1579) report
records of 262 species, versus 129 species recorded in this study. This
is attributable in part to the occurrence of many species at Malibu that
normally dccur of fshore, and probably rarely if ever come far enough inland
to be recorded at Ballona. 1In addition, many more terrestrial birds were
recorded at Malibu due to the close proximity of large areas of riparian
and chaparral habitats. Most important, the Malibu study includes records
of birds sighted over a span of several decades by avid "bird listers," and

consequently includes a higher percentage of rare or uncommon species. These
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.actor‘s withstanding, certain anomalies exist between the two studies.
The Common Loon, Gavia immer, Arctic Loon, Gavia arctica, Horned Grebe,

Podiceps auritus and Hooded Merganser, Lophodytes cucullatus, are waterbird

species which have been recorded on several occasions as migrants or winter
visitors at Malibu Lagoon but were not observed at Ballona. All of these
species might reasonably be expected occasionally at Ballona Lagoon, although
its relatively protected location away from the coastline may lessen the
chance of their occurrence. The Hooded Merganser also may be unlikely to
frequent an area subject to such a high level of human activity.

Soras, Porzana carolina, are listed as fairly common migrants at Malibu

but were never seen in the present study. (his small rail frequents dense

reed beds, which are scarce at Ballona, and this may account for their absence.
Their secretive nature makes it possible that their occurrence may have been
missed during this investigation.

The Glaucus-winged Gull, Larus glaucescens, Mew Gull, Larus canis and

Black-legged Kittiwake, Rissa tridactyla, are at least fairly common wintering

qull species at Malibu and occur offshore near Ballona. They apparently

do not regularly venture inland, probably accounting for their virtual absence
in this study, although their occasional occurrence should not be considered
particularly exceptional.

Common Terns, Sterna hirundo, and Royal Terns, Sterna maxima, are listed

as fairly common to common migrants in the area of Malibu Lagoon, while neither
was recorded during this study at Ballona. Their absence is rather perplexing.
The superficial similarity of Royal Terns to Caspian Terns may have led to
errors in identification at a distance, but aven Caspian Terns were rather

uncommon at Ballona.

Most of the differences in occurrence of terrestrial bird species may be
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to the upper littoral zone, dominated by dense stands of pickleweed (Salicornia
spp.). Massey (1977) found only one population in California nesting outside
of a Salicornia marsh, that being on Beacon Island in San Diego County. Even
this site contained Salicornia, but not in typical dense homogeneous stands.
Breeding at Ballona is restricted to those portions of Units 1 and 3 obviously
dominated by pickleweed. Belding's Sparrows begin to exhibit territorial
behavior by mid- to late winter at Ballona. Relatively small territories
are defended by the breeding males. Massey (1977) found territories as small
as 225 m?, with maximum territory sizes of roughly 4,000 m?. Territory sizes
at Ballona appéar quite variable but are definitely closer to the lower end
of this range. Nests are placed on the ground among the Salicornia or on
the lower branches of the plants themselves, always well concealed. The
nesting season extends roughly from early April through June. Male singing
declines through the spring, and by late June the birds are generally quiet,
inconspicuous in most of their activities and difficult to census. Counts
made early in the breeding season indicated a population on Unit 1 of approxi-
mately 21 pairs in 1979, 18 pairs in 1980, and 13 pairs in 1981. Estimates
for Unit 3 were 18 pairs in 1979, 10 pairs in 1980 and 10-13 pairs in 1981.
These estimates suggest a decline in sparrow numbers in the region. Habitat
changes on Unit 3 have been mentioned previously as a possible explanation
of these differences in sparrow numbers. If there was an actual decline
in numbers on Unit 1, it may have been related to the increase in standing
water on the area in 1980 and 1981. Increased amounts of standing water
undoubtedly reduce the number of potential nest sites, at least to some degree.
Following the breeding season, sparrows do not actively defend territories,
but may return to the general vicinity of the breeding territory to roost.
During this time of the year, Beiding's Sparrows are frequently observed

foraging together in small flocks. Birds may be observed some distance from
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’the breeding grounds in fall and winter. It is during this period that Belding's
Sparrows were regularly recorded in mixed Salicornia and semi-arid habitats
of Unit 2 and along the margins of the agricultural site. The diet of Belding's
Sparrows is quite varied, and it is probable that seeds are the most important
component of their diet in fall and winter. The ready availability of seeds
in these higher elevations is probablv an imnortant factor in this seasonal

dispersal.

California Least Tern

The Least Tern nested only on Unit 1. Least Terns were frequently observed
in flight over other study sites but were never seen either on the ground
or actively feeding.

Historically, the Least Tern nested on the upper portions of sandy beaches
along the California coast. As this habitat has come under increasing pressure

rom human activities, the terns have tended to make use of alternative nesting
sites, such as mudfliats and landfills away from the immediate coastline.
Within the study area, terns nest only on the saltflats of Unit 1, although
another larger Least Tern colony exists on nearby Venice Beach.

Least Terns arrived on the study area during the first week of May in
1979, and during the last week of April in 1980 and 1981. Once the birds
arrive on the breeding grounds, courtship and nesting commence very quickly.
Least Terns nest in shallow depressions or scrapes in the ground. Birds
may excavate their own scrapes where the substrate is soft, but at Ballona
they tend to utilize ready-made depressions. On Unit 1 thése depressions
appear to be the hardened hoofprints of horses grom the adjacent riding stables.
The nesting cycle of Least Terns typically extends into early August (Bent,
1921), but at least in 1979, very few birds remained on the nesting grounds

by late July. The terns do not remain in the vicinity for any length of
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time once breeding has concluded. No birds were seen after mid-August. '
No systematic effort was made to accurately census the actual number
of breeding Least Terns,but simple counts suggest approximately 17 pairs
nested on Unit 1 in 1979. Breeding activities were greatly reduced in 1980
and 1981, almost certainly due to flooding of the breeding colony. It is
possib]e‘that no successful reproduction occurred in those‘years.
During the time the terns were on the breeding colony, they foraged
in open waters nearby. The principal foraging area appeared to be the Ballona
Creek Flood Control Channel, but birds were regularly observed feeding at
Ballona Lagoon and in Marina del Rey. Terns were also observed foraging
in the central channel o7 Unit 1. Least Terns may occasionally move offshore

to feed in the open ocean, but apparently prefer shallow, quiet water.

AVIAN HABITAT

Habitats may be classified in a variety of ways, depending on the object ‘
of the classification. Most classifications are based on the composition
or structure of vegetation and/or topographic features of a region. The
following habitat classification is a hybrid of these approaches and is an
attempt to reflect differences in the environment as perceived by birds.
The following habitat types are recognized in this study:

1) pickleweed (Salicornia)

~n

)
) Mixed pickleweed and herbaceous vegetation
)

W

Semi-arid habitat
4) Agricultural fields
5) Trees and shrubs

6) Mud and saltflats
7) Open water

At various points in this report, subhabitats within these categories are
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.nentioned (e.g. undergrowth--referring to low-growing plants sheltered by
trees). It is hoped that any such terms will be seif-explanatory and their

relationship to the overall system clear.

Pickleweed
The real heart of the region is the area covered by relatively homoge-

neous stands of pickleweed. This characteristic salt marsh plant contributes
substantially to the high levels of biological productivity recorded for
salt marsh and estuarine communities. Pickleweed occurs in the upper littoral
zone, areas that are subject to regular wetting by high spring tides and
are inundated by storm tides. Solid stands of Salicornia are characteristically
Tow in avian diversity (see Dial, 1978). The vegetation structure and salinity of
these habitats apparently make them unsuitable nesting sites for most species,
and the density of the vegetation (and perhaps other factors) limits its

.se as foraging habitat. Pickleweed is, however, crucial habitat for Belding's

Savannah Sparrows, Passerculus sandwichensis beldingi, since this endangered

subspecies typically breeds only in relatively homogeneous stands of Salicornia.
This bird's decline in numbers in recent decades can be correlated directly
with the destruction of pickleweed habitat along the Pacfiic coast (Massey,
1977). |

The most extensive stand of pickleweed in the Ballona region occurs
in western Unit 1. Much of this section is virtually pure Salicornia, although

some slightly higher elevation portions of the study arsa support mixed Sali-

cornia and herbaceous vegetation. The eastern portion of Unit 1 supports
substantial amounts of pickleweed, but the habitat is broken up into relatively
small segments, separated by expanses of mudflats and saltflats. It is,
however, used regularly by Belding's Savannah Sparrows, both for foraging

‘aﬁé ‘nesting.
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Relatively narrow bands of Salicornia are found along the banks of tidal
channels in Units 2 and 3. The main channel of Unit 1 extends on into and
through Unit 2 and is bordered by thick stands of pickleweed, but these stands
are not sufficiently extensive to support a breeding population of sparrows.
Most of this site is at a slightly higher elevation and supports mixed Saii-
cornia and herbaceous vegetation or grasses and herbs. Dense Salicornia
occurs along the channel bordering the north side of Unit 3, but this vegetation
is not sufficiently widespread to support Belding's Sparrows. Pickleweed
also occurs along the banks of Ballona Lagoon, but the slopes along the lagoon
are quite steep, and this greatly restricts the extent of Salicornia at that
site. The only reasonably large stand of Salicornia occurs at the rorth
end of the lagoon proper, where small islands are exposed at low tide. These
islands are apparently insufficient in size or are subject to such extensive
immersion as to preciude their use by Belding's Sparrows, as none were recorded
during this study.

The stand of pickleweed in the east-central portion of Unit 3 is worth
special note. This area is not subject to tidal flux, and the éa]icornia
apparently survives only due to a unique combination of periodic jnundation
following heavy rains and residual soil salinity from dredge spoils used
as landfill when the adjacent marina was constructed in‘the late 1950s and
early 1960s. As the area continues to dry out, we expect the Salicornia
will continue to deteriorate and no longer provide suitable habitat for the

sparrows.

Mixed Pickleweed and Herbaceous Vegetation

This habitat type occurs in areas that are covered by salt water only
at especially high tide. This habitat is characterized by pickleweed inter-

spersed with a variety of species of herbs and occasional patches of grasses.
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‘hw habitat generally occurs just above the pickleweed habitat and is found
in some abundance on Units 1, 2 and to a lesser extent along the Agr1cu1tura1
Fields. Mixed pickleweed habitat is primarily important as foraging grounds
for a variety of granivorous speéies that utilize seeds produced by the
herbs and grasses. Some nesting may occur within this habitat type. Song
Sparrow territories frequently encompassed large segments of mixed pickleweed
vegetation in regions where large herbs provided singing perches. Yellow-

throats possibly occasionally nest in locations supporting large herbs.

01d field Habitat

01d field habitat is distinguished from the previous category by the
pravalence of grasses and herbs and the lack of pickleweed. 01d fie}d habitat
occurs above areas that are periodically inundated and is usually quite dry.
A variety of seed-producing plants, many of which are usually considered
“weads ," is usually found in this habitat, which supports populations of
smali mammals and reptiles. Q1d field habitat is found on all study areas
within the wetlands ecosystem, being most extensive an Unit 3 and least exten-
sive on Unit 1. In Unit L, old field habitat is Iargely'restricted to the
periphery, being prominent only in the transition zone between Unit 1 and
the adjacent Agricultural Field. 01d field habitat is used extensively by
several of the common bird species of the region, including seed-eating forms
such as House Finches, Mourning Doves, Meadowlarks and California Quail. |
Raptorial species such as the Red-tailed Hawk, American Kestrel and Burrowing
Owl hunt above the open old field habitat. This is the principal nesting
habitat for the Western Meadowlark, one of the most common and obvious birds

ot the region.

Agricultural Fields

' The Agricultural Fields might be considered as special cases of the
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above habitat type, but they cover such a large proportion of the area under
consideration as to merit a separate category. Except for times immediately
following plowing, or presumably when being actively cultivated, these Agri-
cultural Fields support scattered grasses, with occasional herbs interspersed,
particularly along the margins. Sizable portions of the Agricultural Fields
between Lincoln Blvd. and the gas company facility apparently support charac-
teristic salt marsh plants such as Saltgrass and Bulrush when they are not

in active cultivation (P. Kelley & J. Schular, pers. comm.). During most

of the year, these fields are used by birds in much the same manner as pre-
viously described for semi-arid habitat, although the lack of tall vegetation
Timits their use by some species (e.g. Loggerhead Shrikes, which require
lookout perches). Killdeer apparently nest in the more open agricultural
areas, while Meadowlarks nest on sites supporting a greater coverage of grasses.
Some portions of the Agricultural Fields are inundated by runoff during the
winter rains and change rather radically in character. These areas will

be treated below.

Trees and Shrubs

Trees and shrubs are rather widely scattered over old field habitats
throughout the region. Unit 1 supports a stand of willows along its western
margin, and scattered shrubs along the central canal. Unit 2 contains a
fairly large eucalyptus copse, surrounded by a number of individual pampas
grass plants. A small stand of Baccharis also occurs near the southwestern
boundary of Unit 2. Unit 3 contains a sizable stand of Baccharis in the
northcentral portion of the study site, scattered pampas grass throughout
the semi-arid habitat and a number of large Rhus plants-along the southern
and eastern margins. Trees and shrubs are used as perch sites by a variety

of bird species, including raptors, Loggerhead Shrikes and Mockingbirds.
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.They also provide nesting sites for several species, including Song Sparrows,
Anna's Hummingbirds, House Finches, Shrikes, Mockingbirds and probably Mourning
Doves. Their primary importance in the region is probably as resting and
foraging habitat for migrating songbirds. A number of species recorded during
this study were observed only in areas supporting trees and/or shrubs, as

can be seen by an examination of the species accounts.

Mudflats and Saltflats

For the purposes of this study, mudflats are considered to be any area

generally devoid of vegetation that is periodically or reguiarly covered
with water, providing a moist substrate. Saltflats differ from the above
only in the notable saline nature of the soil. They are in many ways func-
tionally equivalent from the standpoint of avian utilization, although it

is probable that mudflats support a greater diversity of invertebrates and

rovide better foraging substrate for shorebirds. In general, saltflats
are not as reqularly flooded as mudflats. The saltflats of Unit 1 provide
the only nesting habitat for the California Least Tern within the Ballona
region, probably due in part to the fact that this spot is usually dry during
the tern breeding season. Both mudflats and saltflats are found.on the eastern
half of Unit 1. Unit.2 contains only a small segment of habitat which could
be called mudflats, along its northern boundary. Unit 3 has sizable areas
of saltflat habitat near its center. For reasons that are not immediately
apparent to us, this area has not been utilized by the California Least Tern.
Small patches of mudflats are exposed at low tide along Ballona Lagoon. The
most extensive mudflats at the lagoon are at the extreme north and south
ends. During the winter rains, large portions of the agricultural study
site become flooded and are used extensively by waterbirds and shorebirds.

Flats are the most important habitat type to the functioning of the
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wetlands bird community. A large percentage of the total number of birds
observed during this study were observed in this habitat. The mudfiats and
saltflats are used extensively by gulls and terns as roosting sites and by
shorebirds for both roosting and feeding, during the winter months. Most
of these species are limited to this habitat type and would be lost to the

region if the mudflats and saltflats were eliminated.

Open Water

This habitat type is largely self descriptive. Important areas of open
water occur at Ballona Lagoon and the central channel of Unit 1. Of lesser
importance are the water channels of Units 2 and 3. During heavy rains or
after particularly high tides, these areas are augmented by large temporary
ponds on Units 1, 3 and the Agricultural Lands. Open water is used by several
species of ducks for resting and feeding, gulls and terns for feeding and
certain other waterbirds (e.g., grebes) for resting and feeding. Least Terns
which nest on Unit 1 move to open water for foraging. While much of their
activity centers around Ballona Channel, they were frequently observed feeding
at Ballona Lagoon. The larger wading birds such as herons and egrets forage
along the margins of open water areas, and kingfishers are restricted to
this habitat type for feeding. The temporary ponds which are largely devoid
of fish may be used as foraging sites by some species under certain
circumstances. Large flocks of Bonaparte's Gulls amd Forster's Terns were
observed feeding at the large temporary pond on the Agricultural Site after
the first heavy winter rains, where they were apparently picking insects

off the water surface.

8allona Lagoon and Venice Canals

Ballona Lagoon plays a dual role in the overall scheme of bird use in
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the vicinity. 1t is frequently used by birds spending the bulk of their
time on other portions of the wetland, but it is also frequented by some
birds that do not otherwise occur in the region. At low tide, mudflats are
exposed along the margins of the lagoon, with particularly sizable areas
at the mouth and the northern end. During the fall and winter, these habitats
are used by varying numbers of shorebirds as feeding and resting grounds,
and by gulls as loafing areas. These are at Ieasf primarily birds that also
utilize other habitats in the surrounding wetlands. Birds were frequently
observed flying into the lagoon from across the marina channel on Unit 1.
Some of these shorebirds were probably migrants moving north or south along
the Pacific flyway. During the Least Tern breeding season, a few individual
terns were commonly seen foraging in the lagoon. Terns would fly from one
end of the lagoon to the other, pericdically diving to capture fish. Some
terns were definitely from the breeding colony on Unit 1, while others may
.\ﬁ?\\eecome from the Venice Beach nesting grounds. Forster's Terns, a common
wintering species of the wetlands, also forage at the lagoon. A variety
of waterbirds that nommally occur offshore use the open water of the lagoon
as a resting and/or feeding area. This group includes several species of
waterfowl, grebes and others (see Appendix 6). The lagoon supports no major
concentrations of these birds but may be important as a quiet refuge, particu-
larly during inclement weather.
The Venice canals are primarily used by "domestic" waterfowl, Domestic
Geese, Domestic Ducks and tame Mallards which frequently interbreed with
the Domestic Ducks. Sizable numbers of American Coots are also found here,
particularly in the winter. These birds priharily subsist on handouts from
people iiving along the canals. Very few migrant and wintering birds move

northward from the lagoon into the canals. A few gulls (usually ring-billed)
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were regularly seen along the canals, and occasicnal small flocks of ducks ‘
(esp. scaup) were recorded, but other waterbirds and shorebirds were almost
totally absent. AThe canals are apparently too confined by the surrounding
residential area. There is no natural vegetation along the canals to provide
protection from human disturbance. There also appears to be insufficient
food to support significant numbers of wild birds. The canals lack any mud-
flats to provide invertebrate food and resting areas for shorebirds, nor
do any rocky margins exist to provide habitat for species such as Killets
that are frequently found in this type of area.

Any alterations of the canals should probably be undertaken for aesthetic
rather than ornithological reasons. It is unlikely that any reasonable changes
would significantly increase their use by wild birds. The Venice residents

appear to generally enjoy the domestic birds that live on the canals, and

they are likely to remain there unless actively removed. The lagoon, on _
the other hand provides useful habitat for a variety of wild bird species. .
It would be preferable to maintain access to the lagoon for migrant and winter-
ing species. To this end, the mouth of the lagoon should be kept free of
obstructions as much as possible, as most birds appear to enter the lagoon

from the marina channel or Unit 1. Tall buildings immediately surrounding

the mouth of the lagoon might well discourage entrance to the lagoon, just

as large structures around the entrance to the Venice canal system appear

to inhibit its use. The mudflats at either end of.the lagoon should be main-
tained, and tidal flow should be largely unrestricted. This combination

would insure the maintenance of foraging and resting grounds for shorebirds,
and the survival of their invertebrate and vertebrate prey. Sufficient buffer
zones should be maintained along the banks of the lagoon. The west bank

is somewhat buffered already by the presence of Pacific Ave. An approximately
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‘?ﬁ‘ zone on the east bank would probably lessen the impact of further con-
struction, although it is impossible to predict with certainty. Limiting
the heights of buildings immediately adjacent to the lagoon would also be
preferable. Tall buildings along the banks would create an artificial
"canyon effect" and would be likely to discourage bird use, much as it appears
to do in the canal system. Multi-story structures 1H the immediate vicinity
are probably an important factor in limiting water and shorebird use of the
Los Angeles County Bird Conservation Area, as was discussed elsewhere. The
buffer zone along the lagoon could be landscaped in such a way to improve
its aesthetic appeal and also provide some protection.from human disturbance
for the birds. Plantings of shrubs along the upper banks on both sides could
achieve these desired effects. If consideration were taken as to the plant
species chosen for this sort of project, an additional benefit might be to
ttract larger numbers of migrant song birds as well as providing additional

Q&bitat for those resident species recorded in this study.

It is uncertain that these measures would be completely effective in
mitigating affects of further censtruction but_wou]d at the very least provide
an invaluable experiment in wildlife conservation. Since data exist on the
status of birds in the area prior to construction, it should be possible
to evaluate the effects of these different conservation measures, providing

invaluéble information which could be used in future planning.

LITERATURE CITED
American Qrnithologists' Union. 1957. Check-1list of North American Birds.
fmerican Qrnithologists' Union, Fifth Edition, Third Printing (1975),
Port City Press, Inc., Baltimore.

Davis, M. E. 1968. Nesting behavior of the Least Tern (Sterna albifrons).

‘ Unpublished MA Thesis, Los Angeles, Univ. California, Los Angeles.

Dia1; K. P. 1978. Disturbed Coastal Salt Marsh. American Birds 32: 44-45, 114-115,



Bi-pg

Garrett, K., and J. Dunn. 1981. Birds of Southern California. Los Angeles
Audubon Society, Los Angeles.

Grinnell, J., H. C. Bryant, and T. [. Storer; 1918. The Game Birds of
California. University of California Press, Berkeley.

Grinnell, J., and A. H. Miller. 1944. The distribution of the birds of
California. Pacific Coast Avifauna No. 27.

Kiff, L., and K. Nakamura. 1979. The birds of Malibu Lagoon. Audubon
Imprint 4:1-13.

Least Tern Recovery Plan. 1977.

Massey, B. W. 1974. Breeding biology of the California Least Tern. Proc.
Linnaean Soc. New York 72:1-24.

1977. A census of the breeding population of the Belding's Savannah

Sparrow in California, 1977. State of California, The Resources Agency,
Department of Fish and Game, Unpublished Report.

Robbins, C. S., B. Bruun, and H. S. Zim. 1966. Birds of North America.
Golden Press, New York.

Willet, G. 1933. A revised list of the birds of southwestern California.

Pacific Coast Avifauna No. 21.




Bi-30

.SPECIES ACCOUNTS
The status of individual species observed during this study is presented
-below. For each species, the general pattern of occurrence in southern
California is given first, followed by a brief account of its status in the
Ballona region based on observations made during the course of this

investigation.

ORGER GAVIIFORMES
FAMILY GAVIIDAE

RED-THROATED LOON Gavia stellata. Fairly common winter visitor and migrant

offshore. Less common in lagoons and inlets. Two individuals observed on

Ballona Lagoon from late January to late February 1980.

ORDER PODICIPEDIFORMES
.'AMILY PODICIPEDIDAE

EARED GREBE Podiceps nigricollis. Common migrant and winter visitor on

protected coastal waters. Individuals observed at Ballona Lagoon and Unit

1 on several occasions in the winter, spring and early summer.

WESTERN GREBE Aechmophorus occidentalis. Common migrant and winter visitor

offshore and occasionally on quiet inshore waters. Several individuals
observed during winter and spring on Ballona Lagoon. Observed occasionally

during this period on canals of Unit 1.

PIED-BILLED GREBE Podilymbus podiceps. Fairly common migrant and winter

visitor to protected bodies of both fresh and sait water. Individuals may
occasionally be observed in summer. Individual birds occasionally seen at
allona Lagoon and on the major canal of Units 1 and 2 from late summer to

early spring.
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ORDER PELECANIFORMES
FAMILY PELECANIDAE

BROWN PELICAN Pelecanus occidentalis. Common resident in offshore waters

but uncommonly seen inshore. Isolated individuals observed soaring above

Unit 2 on two occasions during the summer months.
FAMILY FRIGATIDAE

MAGNIFICENT FRIGATEBIRD Fregata magnificens. Occasionally observed as

stragglers along the coast in late summer. Single individuals were observed

above Unit 1 and Ballona Lagoon in early August 1979.
FAMILY PHALACROCORACIDAE

DOUBLE-CRESTED CORMORANT Phalacrocorax auritus. Common offshore species

in all seasons, but less numerous in summer. Most local adults breed on
the Channel Islands. Occasional vagrants observed in the fall and winter,

resting on open water at Ballona Lagoon.

ORDER CICONIIFORMES
FAMILY ARDEIDAE

GREAT BLUE HERON Ardea herodias. Commonly observed in all seasons in coastal

marshes and along water courses. Observed regularly on Unit 1, with numbers
increasing in fall .and winter. Smaller numbers observed on Units 2 and 3
and Ballona Lagoon. Several individuals recorded in Agricultural Fields

during particularly wet periods.

GREEN HERON Butorides striatus. Common resident around shallow water con-

taining vertebrate and/or invertebrate prey. Breed in a variety of locations
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in southern California. Individuals commonly observed in all seasons around
.Baﬂona Lagoon and along water courses on Units 1, 2 and 3. A few fall and

winter records from Agricultural Fields.

GREAT EGRET Casmerodius albus. May be seen in all seasons on mudflats and

in marshes along coast, but not a common bird in the Los Angeles area.

Observed along water channels of Units 1 and 2 in November and March.

SNOWY EGRET Egretta thula. Common transient and winter visitor around fresh
and salt water. Individuals regularly seen along water channels in all study
sites. Observed from late summer through early spring, with numbers greatest

in winter.

BLACK-CROWNED NIGHT HERON Nycticorax nycticorax. Uncommon transient and winter

visitor in southern California and local resident in coastal district. Scattered

observations along water courses of Units 1 and 2.

ORDER ANSERIFORMES
FAMILY ANATIDAE

BRANT  Branta bernicla. Fairly common migrant and occasional winter visitor

onoffshore coastal waters. Less common inland. Single individuals observed

in December 1979 and April 1980 on mudflats of Unit 1.

DOMESTIC GOOSE Anser answer. Birds on the area probably are intentionally

released. Several birds are resident on the Venice canals.

MALLARD Anas platyrhynchos. Wild birds are common southern California

residents, with numbers increasing in winter with influx of migrants. Common
residents on Venice canals. Commonly hybridize with domestic ducks. Occa-

sional wild birds seen on all study sites in winter.
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GADWALL Anas strepera. Fairly common winter visitor on quieter coastal .

waters in southern California. Several individuals observed on Ballona Lagoon
through winter 1979, but none seen in 1980. One flock observed on Unit 1

in winter 1981.

PINTAIL Anas acuta. Fairly common winter visitor in marshes and wet agri-
cultural fields of southern California, but primarily inland. Flock of 15

birds seen on flooded agricultural fields in January 1980.

GREEN-WINGED TEAL Anas crecca. Fairly common migrant and winter visitor,
especially in fresh water streams, ponds and marshes. Small flocks observed

along canals of Unit 1 and in agricultural fields.

BLUE-WINGED TEAL Anas discors. Uncommon winter visitor, primarily in fresh-
water habitats. A male and two females were observed on several occasions

during winter 1981 on Unit 1.

CINNAMON TEAL Anas cyanoptera. Common migrant and winter visitor in coastal

southern California, particularly in fresh water and wet agricultural fields.
Regularly observed along canals and in flooded portions of Units 1, 2, 3
and Agricultural Fields during winter months. The most commonly seen surface-

feeding duck in the Ballona region.

AMERICAN WIDGEON Anas americana. Common migrant and winter visitor on pro-

tected fresh and saltwater situations in southern California. A few individuals

observed in winter on Unit 1 and an wet agricultural fields.

NORTHERN SHOVELER Anas clypeata. Common winter visitor to freshwater and estuarine

habitats. A single male was seen on Unit 1 in winter 1981.
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‘REATER SCAUP Aythya marila. Uncommon winter visitor in southern California.

Small flocks observed on Ballona Lagoon in winter.

LESSER SCAUP Aythya affinis. Common winter visitor and migrant on quiet

water. Small flocks observed regularly from December through March on Ballona

Lagoon.

BUFFLEHEAD Bucephala albeola. Regularly seen in small numbers during winter

in southern California. Single individuals observed in early December on

Unit 1 and March and April at Ballona Lagoon.

OLDSQUAW Clangula hyemalis. Rare winter visitor to coastal waters of southern

California. A single individual was observed on Ballona Lagoon in mid-March

1979.

WHITE-WINGED SCOTER Melanitta deglandi. Common winter visitor in some years,

.re to absent in others. Usually observed offshore or in larger bays and
estuaries. Small flocks observed regularly in winter and spring of 1979
on Ballona Lagoon, but absent in 1980. Single individuals seen on canals

of Unit 1 in November and December 1979.

‘SURF SCOTER Melanitta perspicillata. Common migrant and winter visitor

in coastal waters, primarily offshore. Commonly observed in small flocks
from mid-November through early May on Ballona Lagoon and Marina del Rey
channel. Numbers greatest from mid- to Tate winter. The most common diving

duck in the area.

RUDDY DUCK Oxyura jamaicensis. Common migrant and winter visitor along

coast and on fresh-water ponds. Small numbers observed on canals of Unit

1 in February 1979.
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RED-BREASTED MERGANSER Mergus serrator. Common migrant and winter visitor .

on both coastal and inland waterways. Observed regularly from mid-November
through April on Ballona Lagoon. Single individuals were seen in March,

May and December 1980 on the canals of Unit 1.

DOMESTIC DUCK Anas platyrhynchos. Common “pets,” also raised commercially.

Common residents on Venice Canals.

ORDER FALCONIFORMES
FAMILY CATHARTIDAE

TURKEY VULTURE Cathartes aura. Fairly common migrant in spring and fall.

Some individuals resident in mountains and foothills. Forages widely over
open areas. Sporadically observed soaring above Units 1 and 3 and the Agri-

cultural Fields.

FAMILY ACCIPITRIDAE

WHITE-TAILED KITE Elanus leucurus. Uncommon to locally fairly common resident.

A single individuél was observed foraging on Unit 1 in mid-December 1979. Regularly

observed on all units in winter 1980-81.

SHARP-SHINNED HAWK Accipiter striatus. Uncommon migrant and winter visitor

to wooded areas. One bird observed on Unit 2 in November 1979.

COOPER'S HAWK Accipiter cooperi. Fairly common resident and migrant in

open or scattered woodland. Occasionally observed on Units 1 and 3.

RED-TAILED HAWK Buteo jamaicensis. Common resident in foothills of Los

Angeles basin. Regularly forage over open areas. Single individuals observed

irreqularly throughout the year on all study units.
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Magg|
'&BS‘&HANK Circus cyaneus. Sporadic in occurrence in the Los Angeles basin

but usually seen in winter around marshes or fields. Observed fairly regularly
in open habitats of all study sites in winter 1980-81 but absent in other

years.
FAMILY PANDIONIDAE

QSPREY Pandion haliaetus. Uncommon migrant, primarily in the fall. Single

individuals observed soaring above Units 1, 3 and the Agricultural Fields

in February, March and August 1979.

FAMILY FALCONIDAE

AMERICAN KESTREL Falco sparverius. Common resident in open areas with natural

or man-made perch sites. Observed commoniy on all units and in all seasons.

D
.%9[42 GALLIFORMES
FAMILY PHASIANIDAE

CALIFORNIA QUAIL Lophortyx californicus. Common resident in brushlands,

agricultural edges and dense riparian woodland. Small covey observed regularly

throughout year on Unit 3. Also recorded sporadically on Units 1 and 2.

ORDER GRUIFORMES -
FAMILY RALLIDAE

VIRGINIA RAIL Rallus limicola. Uncommon migrant, but some individuals probably

winter in the area. Found in both fresh- and saltwater marshes. The secretive
nature of this species makes its status difficult to determine. Single indi-
viduals flushed from emergent vegetation along canals of Unit 2 in February

1979 and 1981 and the Agricd]tural Fields in September 1979.
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AMERICAN COOT Fulijca americana. Common resident in freshwater marshes,

pod@ and slower-moving streams and canals. VYear-round resident on Venice
canals, but numbers greatly increase in winter. Occasionaliy observed on

standing water in other units.

ORDER CHARADRIIFORMES
FAMILY CHARADRIIDAE

SEMI-PALMATED PLOVER Charadrius semipalmatus. Common fall and spring tran-

sient and winter visitor to coastal mudflats. Observed regularly in small
numbers from September through April, primarily on wet saltflats of Unit
1. Also observed occasionally along Ballona Lagoon and along flooded portions

of the Agricultural Area.

SNOWY PLOVER Charadrius alexandrinus. Fairly common resident of sandy sea

beaches. Much less common inland. Observed rarely on mudfiats of Unit 1.

KILLDEER Charadrius vociferus. Common resident near fresh and salt water

and in wet fields and meadows. OQbserved regularly in all seasons on all

study units. Breed in Ballona area, at least in Agricultural Fields.

AMERICAN GOLDEN PLOVER Pluvialis dominica. Uncommon to rare transient and

winter visitor to tidal flats and wet agricultural fields. Single individuals

seen on wet saltflats of Unit 1 in winter 1979, 1980 and 1981.

BLACK-BELLIED PLOVER Pluvialis squatarola. Common winter visitor and migrant

on mudflats along coast. Found in large numbers (several hundred) in mid-
winter on wet saltflats of Unit 1 and on fiooded Agricultural Fields. Numbers
gradually diminish through spring, then build up again from mid-July on Unit
1. Samller numbers also found on mudflats of Ballona Lagoon and flooded

portions of Unit 3.
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Rudd

.IBQ\;/TURNSTONE Arenaria interpres. Common migrant and winter visitor on
mudflats, beaches and rocky shores. Found fairly regularly in small numbers
on wet saltflats of Unit 1 from mid-summer through early spring. Also found

along flooded portions of agricultural fields in mid-winter.

BLACK TURNSTONE Arenaria melanocephala. Common migrant and winter visitor

on mudflats, beaches and rocky shores. Observed in small numbers on wet
saltflats of Unit 1 from late July through early fall. Apparently not as

common in the region as the Ruddy Turnstone.
FAMILY SCOLOPACIDAE

COMMON SNIPE Capella gallinago. Common migrant and uncommon winter visitor

in fresh- and saltwater marshes and wet grassy areas. Several individuals
observed sporadically in emergent vegetation of canals in Units 1, 2, 3 and

‘\e Agricultural Fields from mid-fall to mid-spring.

LONG-BILLED CURLEW Numenius americanus. Relatively uncommon transient and

winter visitor to mudflats, marshes and wet fields. Within study area,

observed on mudfliats of Unit 1 in fall 1980.

WHIMBREL Numenius phaeopus. Common spring and fall transient and winter

visitor to mudflats, beaches and wet fields. Observed in small numbers on
saltflats, mudflats and along canals at all sites. Some individuals seen

in all seasons except early summer. Numbers peak in fall and early winter.

SPOTTED SANDPIPER Aetitis macularia. Fairly common spring and fall transient

and winter visitor, primarily around fresh water. Individuals observed spor-

adically from September to May, primarily along water's edge at Ballona Lagoon.
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WILLET Catoptrophorus semipalmatus. Common visitor in all seasons on mud- .

flats, beaches and marshes . but does not breed in region. Observed commonly
foraging and loafing along canals and on mud or saltflats of all study sites.
Numbers greatest from late summer through the winter, and least in early

summer,

GREATER YELLOWLEGS Tringa melanoleuca. Fairly common as migrant, less common

as winter visitor at marshes, mudflats and shores of ponds. Observed irregu-
larly on mudflats and wet saltflats of all sites. Most common on Unit 1

and most abundant in late winter.

LESSER YELLOWLEGS Tringa flavipes. Uncommon migrant through general area

along marshes, mudflats and pond margins. Single individuals observed rarely

on mudflats of Units 1, 3 and the Agricultural Fields in spring and late

summer. .

RED KNOT Calidris canutus. Rare fall migrant in salt marshes and mudflats.

Observed twice in late July 1980 on mudflats of Unit 1.

BAIRD'S SANDPIPER (Calidris bairdi. Rare fall migrant on upland portions

of marshes and areas of scattered short grass. One individual observed on

mudflats of Unit 1 on November 1, 1979.

LEAST SANDPIPER (Calidris minutilla. Common migrant and fairly common winter

visitor to marshes, mudflats and margins of ponds. Small flocks observed
sporadically in fall and winter on mudflats of Unit 1. Also observed in

late winter and spring on flooded Agricultural Fields and along Ballona Lagoon.

DUNLIN Calidris alpina. Fairly common migrant and winter visitor to mudflats

and salt marshes along coast. Small numbers observed in winter on mudflats

of Unit 1 and the Agricultural Fields.
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SHORT-BILLED DOWITCHER Limnodromus griseus. Fairly common migrant along

coast. Rarely seen in winter. Usually observed on mudflats and beaches
near water. Scattered flocks seen around water on all sites from late summer

through spring. Difficult to separate from the following species.

LONG-BILLED DOWITCHER Limnodromus scolopaceus. Fairly common migrant and

occasional winter visitor in mafshes, on beaches and mudflats along coast.

Observed in small flocks at water margins on all sites from late summer to

early spring. Numbers peak in late winter. Particularly common on Unit

1 and the Agricultural Fields when the latter are flooded. Most dowitchers

observed in the region appear to be this species.

WESTERN SANDPIPER C(Calidris mauri. Common spring and fall transient and

fairly common winter visitor on mudflats or moist shores of both fresh and
salt water. Observed regularly on mudflats and wet saltflats of Unit 1 from

.late summer through mid-spring. Numbers greatest in late fall and late winter.
Also fairly abundant on flooded areas of Agricultural Area in late winter.

Observed sporadically on all other sites.

MARBLED GODWIT Limosa fedoa. Common winter visitor and migrant on mudflats,
beaches and marshland, along coast. Occasionally seen in wet areas further
inland. Observed regularly on mudflats and along canals from late summer

ta mid-spring, with numbers peaking in late fall and late winter. Individuals
observed at all sites, but particularly abundant on Unit 1 and along Ballona

Lagoon.

SANDERLING Calidris alba. Common migrant and winter visitor along beaches
of coast. Somewhat less common on mudflats. Observed on mudflats of Unit
1 from late fall to early spring, with numbers greatest in mid-late winter.

Smail
.ﬁél flocks present on flooded agricultural fields in winter.
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FAMILY RECURVIROSTRIDAE (]

AMERICAN AVOCET Recurvirostra americana. Fairly common transient on mudflats

along coast. Small numbers observed sporadically on mudflats of Unit 1 in
late summer and fall, and again in early spring. Also observed on wet agri-

cultural fields.

.

BLACK-NECKED STILT Himantopus mexicanus. Fairly common migrant and winter

visitor on mudflats along southern California coast. Observed commonly on
wet mudfiats of Unit 1 from late fall through early spring. Also seen occa-
sionally on mudflats and temporary pools of Units 2 and 3 during the same

pericd. Forage in standing water on agricultural fields during mid-winter.
FAMILY PHALAROPODIDAE

RED PHALAROPE Phalaropus fulicarius. Uncommon spring and fall migrant and

occasional winter visitor to beaches and mudflats in coastal southern California.

Observed on flooded mudfiats of Unit 1 in spring and summer 1980.

WILSON'S PHALAROPE Steganopus tricolor. Uncommon spring and fall migrant
on mudflats and beaches along coast. Individuals observed on mudflats of

Unit 1 and along canal of Unit 2 in spring and summer.

NORTHERN PHALAROPE Lobipes lobatus. Fairly common migrant along coast.

Largely restricted to quiet bays and lagoons, but sometimes seen far at sea.
Regularly seen in late summer and early fall 1980 on standing water of Unit

1, but absent in 1979.
FAMILY STERCORARIIDAE

POMARINE JAEGER Stercorarius pomarinus. Unusual fall transient along coast
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‘n southern California. One individual observed resting on mudflats of Unit
1 in early December 1979.
FAMILY LARIDAE

GLAUCOUS-WINGED GULL Larus glaucescens. Relatively uncommon winter visitor

along coast of southern California. Seldom seen inland. One individual

observed on Unit 1 in winter 1981.

WESTERN GULL Larus occidentalis. Common resident in coastal southern

California, but restricted to offshore islands for breeding, south of San
Luis Obispo County. Observed irregularly from early fall through spring
loafing on mudflats of Unit 1 and Ballona Lagoon. One sighting in March

on Unit 3.

CALIFORNIA GULL Larus californicus. Common spring and fall transient and

.mwsitor. May be found in virtually any open area with nearby water
but more common along coast. Observed on all but Unit 2 but most common
on Unit 1 and the flooded Agricultural Fields. Primarily observed in winter

months.

RING-BILLED GULL Larus delawarensis. Common visitor in all seasons. Numbers

diminish appreciably in summer. May be found in variety of habitats where
some moist ground is available for foraging. This species may be observed
in all seasons soaring over all study sites. Particularly utilize wet mud-

flats for loafing whenever available.

BONAPARTE'S GULL Larus philadelphia. Very common migrant and winter visitor
around protected waters and wet agricultural fields along coast. Seen in

large numbers on mudflats of Unit 1 from mid-fall to mid-spring. Observed
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in smaller numbers on Ballona Lagoon, Unit 3 and overflying Unit 2. Very

abundant on agricultural fields when these sites are flooded in winter.

HEERMAN'S GULL Larus heermanni. Primarily late summer and fall visitor.

Some individuals present in all seasons. Restricted to coastal areas. Occa-
sional vagrants observed loafing on mudflats of Units 1, 3 and Ballona Lagoon

during fall and winter.

FORSTER'S TERN Sterna forsteri. Common migrant and winter visitor around

bays, lagoons and other protected waters along coast. Commoniy observed
in varying numbers on mudflats of Units 1, 3, Ballona Lagoon and the Agricul-
tural Fields from late summer through early spring. Most common in late
fall and winter on Unit 1 and the Agricultural Area, when these habitats

are wet. Some individuals seen even during late spring and summer.

LEAST TERN Sterna albifrons. Uncommon summer visitor, from late April to

September or October along protected portion of coast. Formerly nested on
upper beaches at a number of locations along California coast. Breeding

now limited to a small number of managed sites in southern California and
around San Francisco Bay. Least Terns nest and roost on the salt/mudflats

of Unit 1 from late April to August. Terns feed in the marina, Ballona Creek,
Ballona Lagoon and the large canal of Unit 1. Single individuals were observed
on several occasions in spring 1980 foraging in the waters of the Los Angeles
County Bird Conservation Area. Terns were observed in flight over all study
sites within the wetlands. Breeding appeared to be inhibited on Unit 1 in

1980 and 1981, as most of the mud/saltflats were flooded.

ZLEGANT TERN Sterna elegans. Frairly common fall migrant and occasional

winter visitor along southern California coast. A few individuals observed

on mudfiats of Unit 1 in late summer.
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CADI .
TERN Sterna caspia. Common migrant along coastal southern California

in bqth spring and fall. One to a few individuals observed in late summer

on mudflats of Unit 1 and Ballona Lagoon and flying over Units 2 and 3.

ORDER COLUMBIFORMES
FAMILY COLUMBIDAE

ROCK DOVE Columba livia. Common resident in urban, suburban and agricultural
areas. Resident in urban areas surrounding Ballona region. Regularly observed
in open, grassy upland habitats in all study areas. Large flocks forage

in the agricultural fields.

MOURNING DOVE Zenaida macroura. Common resident in open woodlands, agricul-

tural areas, parks, residential areas. MNumbers increase in winter. Regularly
seen througout the year in dry upland habitat everywhere in region. Roosts

[ T
‘ trees and shrubs but forages on ground in open, grassy areas.

SPOTTED DOVE Streptopelia chinensis. Common resident in urban areas of

coastal southern California, which comprises its entire North American range.
Introduced. Resident in urban areas surrounding the region. Regularly observed

in all seasons at Ballona Lagoon.

ORDER STRIGIFORMES
FAMILY STRIGIDAE

BURROWING OWL Athene cunicularia. Fairly common resident in dry agricultural

lands and bare open areas with soft banks or bluffs for nest burrows. Two
nairs apparently nest in banks adjacent to Ballona Creek on Unit 3. Owls
were occasionally observed on Units 1 and 2 and along bluffs south of the

agricultural area, where they probably nest.
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LONG-EARED OWL Asio otus. Fairly common but widely scattered resident and ‘
transient. Usually found in riparian or oak woodland. One or two individuals

flushed from trees along Unit 3 in fall 1980.

SHORT-EARED OWL Asio flammeus. Uncommon transient in fresh- and saltwater

marshes and agricultural lands. Formerly bred at least occasionaily in basin
(Grinnell & Miller, 1944), but there apparently are not recent records. One

bird was seen on Unit 3 in February of 1979.

ORDER APODIFORMES
FAMILY APODIDAE

VAUX'S SWIFT Chaetura vauxi. Fairly common spring and fall migrant along

the southern California coastline. A single individual was observed soaring

along the main canal of Unit 1 in early May 1980.

FAMILY TROCHILIDAE

ANNA'S HUMMINGBIRD Calypte anna. Common resident in open woodland, shrubland,
parks and residential areas with appropriate vegetation. Observed in all
seasons and in every study site within the Ballona region. Generally restricted

to drier habitats with open shrubs providing perch sites.

ORDER CORACIIFORMES
FAMILY ALCEDINIDAE

BELTED KINGFISHER Megaceryle alcyon. Fairly common resident near waters

containing fish. Observed regularly near water on all study sites within

the region.
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‘RDER PICIFORMES
FAMILY PICIDAE

COMMON FLICKER C(Colaptes auratus. Common resident in open woodlands and

parks throughout basin. Observed irregularly throughout the year in wooded

portions of the Ballona region.

ORDER PASSERIFORMES
FAMILY TYRANNIDAE

WESTERN KINGBIRD Tyrannus verticalis. Fairly common migrant in open lowland

habitats with scattered trees. Observed sporadically in grassy upland habitats

of Units 2, 3 and the Agricultural Fields in the spring and fall. -

ASH-THROATED FLYCATCHER Myiarchis cinerascens. Fairly common migrant and

occasional summer resident in lowlands and foothilis. Nests in mountain
oo Bopd . . o :
s around basin. Single individuals were observed on several occasions
foraging over upland habitats of Units 1, 2, 3 and the Agricultural Fields
from late July through September. A single individual was observed in May

1980 on unit 3.

BLACK PHOEBE Sayornis nigricans. Common permanent resident in agricultural

areas, brushlands, woodlands and suburbs near water. Require moderately
elevated perch sites. Single individuals observed along canals of Units

1, 2, 3 and the Agricultural Fields during the fall and winter.

SAY'S PHOEBE Sayornis saya. Fairly common migrant and occasional winter
visitor to open, grassy habitats such as fallow agricultural fields. Scattered
individuals observed in upland habitats of Units 1, 2, 3 and the Agricultural

Fields from late summer to early spring. Numbers greatest in fall.
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WESTERN WOOD PEWEE Contopus sordidulus. Common spring and fall migrant

and transient in wooded areas, usually near water. Nests in riparian wood-
lands of nearby mountains. A single individual was observed foraging around

trees on Unit 2 in May 1979.
FAMILY HIRUNDINIDAE

VIOLET-GREEN SWALLOW Tachycineta thalassina. Common spring and fall migrant

in open habitats over or near water. Nests in mountains surrouhding Los
Angeles basin. Occasional flocks observed over open areas of Units 1, 2,

3 and the Agricultural Fields in late winter and early spring.

BANK SWALLOW Riparia riparia. Uncommon transient in open areas near water

in lowland southern California. A small flock was observed over Unit 3 in

September 1980.

ROUGH-WINGED SWALLOW Stelgidopteryx ruficollis. Fairly common migrant and

summer resident near water. Require soft banks for nestiﬁg tunnels. Single

flock observed over Unit 1 and Agricultural Fields in early spring 1979.

BARN SWALLOW Hirundo rustica. Fairly common migrant and occasional summer

resident in open areas near water. Requires mud for nest construction. Small
numbers observed foraging over open areas of Units 1, 2, 3, Ballona Lagoon

and the Agricultural Fields from late winter through late summer.

CLIFF SWALLOW Petrochelidon pyrrhonota. Common summer resident in open

habitats near water. Require natural or man-made c1iffs {concrete bridges,
etc.) for nesting. Large flocks regularly observed over Units 1 and 3 from
early spring to late summer. Less commonly seen over Agricultural Fields

and Unit 2 during same time period.
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FAMILY CORVIDAE

SCRUB JAY Aphelocoma coerulescens. Common resident in woodland, chaparral

and urban areas with trees. A common resident of wooded urban areas sur-
rounding the Ballona region. Observed cOommonly around trees of Unit 2 and

in willow thicket of Unit 1.

COMMON RAVEN Corvus corax. Common resident in rocky areas of the foothills
and mountains around the Los Angeles basin. Less common within the city
than the Common Crow. Ravens were seen in April and June 1980 soaring above

Unit 1, and in June 1980 over Unit 2.

FAMILY PARIDAE

COMMON BUSHTIT .Psaltriparus minimus. Common resident of chaparral and coastal

sage habitats in basin foothills. Flocks disperse widely outside breeding
.??3?1‘1’ Occasional flocks observed foraging in lower canopy of trees on

Unit 2 in fall and winter.

FAMILY TROGLODYTIDAE

LONG-BILLED MARSH WREN Cistothorus palustris. Fairly common migrant and

winter visitor around.fresh and brackish water marshes, with tall emergent
vegetation. Probabiy formerly a breeding species in the Ballona region

(Grinnell & Miller, 1944). Commonly recorded around clumps of pampas grass
on Units 2 and 3 and in mixed stands of tall annuals and Salicornia on Unit

1 from mid-fall to early spring.
FAMILY MIMIDAE

MOCKINGBIRD Mimus polyglottos. Common resident in urﬁén areas and along

edges of brushlands and woodlands. Resident in urban areas surrounding Ballona.
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Commonly observed in trees and shrublands of upland habitats throughout region

in every season.

FAMILY SYLVIIDAE
BLUE-GRAY GNATCATCHER Polioptila caerulea. Common resident and transient

in brushland and wooded chaparral. O0bserved in fall in trees bordering Unit 3.

RUBY-CROWNED KINGLET Regqulus calendula. Common winter visitor in riparian

woodlands or brush thickets (esp. willow) near water. Recorded in mid-winter

in willow thickets of Unit 1.
FAMILY MOTACILLIDAE

WATER PIPIT Anthus spinoletta. Fairly common winter visitor in agricultural

areas, grasslands and sandy beaches. Observed in small flocks on wet, plowed
portions of agricultural fields in late winter. Several spring records from

Unit 3 in open moist habitat.

FAMILY LANIIDAE

LOGGERHEAD SHRIKE Lanjus leudovicianus. Common resident in areas with look-

out perches and open areas for foraging. Resident on all study sites within

region. Forage over both wet and dry open‘'habitats.

FAMILY STURNIDAE

STARLING Sturnus vulgaris. Common resident around human habitation. Regu-

larly observed in open habitats throughout region in all seasons. Large

flocks frequently forage in the agricultural fields.
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FAMILY PARULIDAE

YELLOW-RUMPED WARBLER Dendroica coronata. Common migrant and winter visitor;

breed at higher elevations. Regqularly observed in trees, shrubs and tall

annuals throughout the.region from October to early April.

COMMON YELLOWTHROAT Geothlypis trichas. Fairly common resident in wet habitats

with reeds or cattails. Seen sporadically in all seasons among tall annuals
and stands of pampas grass near canals on Units 2, 3 and the Agricultural

Fields. Most common on Unit 2.

WILSON'S WARBLER Wilsonia pusilla. Common spring and fall migrant, most

commonly in brushland (esp. willow thickets) near water. Surprisingly few

individuals were recorded during the study.
rAMILY PLOCEIDAE

%&E’SPARRON Passer domesticus. Common resident around human habitation.

Introduced. Small flocks may be observed foraging in dry habitats around
periphery of study sites in all seasons. Nest in paims and man-made structures

all around the Ballona vicinity.
FAMILY ICTERIDAE

WESTERN MEADOWLARK Sturnella neglecta. Common resident in grasslands, agri-

cultural areas and very open brushland habitat. Common resident of dry habitat
throughout the wetlands. May forage over wetter portions of the study areas

but return to drier marginal habitats for nesting and roosting.

YELLOW-HEADED BLACKXBIRD Xanthocephalus xanthocephalus. Fairly unusual tran-

sient around marshes or wet agricultural fields. One to a few individuals
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were recorded on several occasions in April and May 1979 flying above Units

1, 2 and 3.

RED-WINGED BLACKBIRD Agelaius phoeniceus. Common resident in marshes, along

ponds and in wet fields with some taller reeds, grasses, etc., for nesting.
Seen in all seasons around canals and wetter habitats of Units 1, 2, 3 and

the Agricultural Fields.

BREWER'S BLACKBIRD Euphagus cyanocephalus. Common resident in parks, agri-

cultural fields, suburbs and other open areas with nearby trees. Only one

record in Ballona Lagoon in late August 1980.

FAMILY THRAUPIDAE

WESTERN TANAGER Piranga leudoviciana. Common spring and fall migrant. Breed

in higher 1ife zones. Single individual observed in April 1979 on Unit 3.

FAMILY FRINGILLIDAE

HOUSE FINCH Carpodacus mexicanus. Common resident in open woodland and

shrubland, both inside and outside of urban areas. Flocks move around in
non-breeding season. Regularly observed in all seasons on all study sites
within the study area. Frequents trees, shrubs and tall annuals in drier

habitats. Numbers peak in Tall.

LESSER GOLDFINCH Carduelis psaltria. Common resident in areas with scattered

trees and/or large shrubs. Transient in non-breeding season. Observed in

small numbers in willow thickets of Unit 1 and around margins of Unit 3.

BROWN TOWHEE Pipilo fuscus. Common resident in drier upland habitats with

a combination of dense brush cover and open areas with grasses and annuals
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providing seeds. Apparently fairly common on hillsides above Unit 2 and
Lhe Agricultural Lands but rarely appear on study areas themselves. Recorded

only from Units 2 and 3.

SAVANNAH SPARROW Passerculus sandwichensis. Uncommon local resident and

fairly uncommon winter visitor in salt-water marshes and grassy habitats,
usually near water. All of the Savannah Sparrows in the Baliona region are
apparently resident members of the beldingi subspecies. Small breeding popu-
lations occur within Salicornia stands of Units 1 and 3. Sparrows were observed
along canals bordered with Salicornia and in adjacent weedy habitats on Unit

2 and the Agricultural Fields from late summer through mid-winter but not
during the breeding season. Basically homogeneous stands of Salicornia appear

to be necessary for breeding of P. sandwichensis beldingi.

WHITE-CROWNED SPARROW Zonotrichia leucophrys. Resident within southern

‘?Hform'a area. Generally restricted to "natural" areas of variety of habitat
types for breeding. Common winter visitor in brushy habitats of all study

areas Wwithin the Ballona region. Present from early October to mid-April.

LINCOLN'S SPARROW Melospiza lincolnii. Fairly common migrant and winter

visitor, usually in wet areas or near streams with available brush cover.
Single individuals were seen in September 1980 in Unit 1 and in November

1980 on Unit 2.

LARK SPARROW Chondestes grammacus. Uncommon to fairly common breeder in most of

its winter range along coast, usually near agricultural lands with some nearby

brush cover., A single individual was observed on Unit 1 in April 1980.

SONG SPARROW Melospiza melodia. Common resident in apﬁropriate habitat.

Numbers increase somewhat in fall and winter. Observed in all seasons along
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canals, around clumps of pampas grass and areas with tall annuals providing
singing perches. Resident in Units 1, 2, 3 and along canals in Agricultural .

Fields. Attain greatest density on Unit 2.

SOME CONCLUDING THOUGHTS

A total of 129 species of birds were recorded within the confines of our
study areas during the course of this study. While this is an impressive number,
it is not overwhelming, and as explained previously, is probably an underestimate
of the total that use the region from time to time. Most of the species total
is comprised of relatively uncommon species, which is typical of most biological
communities. A relatively few species contributed heavily to the overall numbers
of individuals recorded during our investigation.

The totals recorded here include two endangered subspecies, the California
Least Tern and Belding's Savannah Sparrow, both of which breed at Ballona.

Most of the birds observed, both in terms of species and numbers, were migrants

and wintering waterbirds. Relatively few birds. utilize this area as a breeding ‘
ground. The reasons for this are diverse, and include various factors of
human disturbance, but primarily relate to limiated habitat diversity. Pickleweed,
perhaps the most “dominant” habitat within the region, is never diverse in terms
of birds it can support. Other habitats within the region are rather simple also,
lacking vertical complexity, and frequently are of introduced plant species which
support few birds. Increasing the littoral zone and management for native plants
in areas of higher elevation might enhanse the land bird population status of
this region.

Since waterbirds make up the bulk of the total numbers of birds within the

region, those units most heavily used by waterbirds show the greatest seasonal
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ariability in numbers. While the total birds present on those units are at
Qimes impressive, more individuals actually use the region than even the high

numbers indicate: many of these birds are probably transients, indicating

that the individuals observed one week are probably not the same ones seen

previously. The Ballona area may provide a crucial "way station" in terms of

foraging and resting space for many of these transients. Preservation and

enhancement of these resting and foraging grounds is critical.

In our view, the principal management concerns for the avian populations

in the region should relate to endangered species and waterbirds. Maximum

effort should be made to preserve and enhance the habitat value of Unit 1

for the sparrow and tern that nest in the area. In addition, apprppriate

habitat for migrating and wintering waterbirds should not be compromised. A

secondary, yet critical, consideration involves enhancement of habitat diversity

to actually increase the number of species that are found within the region.
‘“éﬁprimarﬂy involves increasing the diversity of native shrub and tree plants

present surrounding the wetlands. These are the nrincipal concerns that motivate

aur specific recommendations incorporated in the overview of this study.
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APPENDIX ONE

BIRD SPECIES OBSERVED AND STUDY AREAS OF OCCURRENCE

1, 2, 3 = Units

Gaviaformes
Red-throated Loon

Podicipediformes

Eared Grebe
Western Grebe
Pied-billed Grebe

Pelecaniformes
Brown Pelican

Double-crested Cormorant
Magnificent Frigatebird

Ciconiiformes

Great Blus Heron

Green Heron

Great Egret

Snowy Egret

Black-crowned Night Heron

Anseriformes
Brandt
Domestic Goose
Mallard
Domestic Duck
Gadwall
Pintail
Blue-winged Teal
Green-winged Teal
Cinnamon Teal
American Widgeon
Greater Scaup
Lesser Scaup

Ag = Agricultural L=

123AgL

XK X X X X
x x X X X

x X X X
>

Bufflehead

0ldsquaw

White-winged Scoter
Surf Scoter

Ruddy Duck
Red-breasted Merganser
Shoveler

Falconiformes

Turkey Vulture
White-tailed Kite
Sharp-shinned Hawk
Cooper's Hawk
Red-tailed Hawk
Marsh Hawk

Osprey

American Kestrel

Galliformes

California Quail

Gruiformes

Virginia Rail
American Coot

Charadriiformes

Semi-palmated Plover
Killdeer

American Golden Plover
Black-bellied Plover
Snowy Plover

Ruddy Turnstone

Black Turnstone

Ballona Lagoon
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123AgL

X

>

X X X x X

€ X XK X KR X X

o

>x X X X X
xoox X X

X

X
X
X



123Agl 123AgL
Common Snipe X X X X Spotted Dove
Long-billed Curlew X Strigiformes
Whimbrel XX Xx X Burrowing Owl X X X X
Spotted Sandpiper X X X Short-eared Owl X
Willet X XXX X Long-eared Owl X
Greater Yellowlegs XX XX X
Lesser Yellowlegs X XX Apodiformes
Red Knot % Vaux's Swift X
Baird's Sandpiper « Anna‘'s Hummingbird X X X X
Least Sandpiper X X %X x Coraciiformes
UNID Sandpiper X X X Belted Kingfisher X X X X
DunTin x X Piciformes
Dowticher sp. X X X X X Common Flicker X x
Western Sandpiper X X X X X
Marbled Godwit X X X X X Passeriformes
Sanderling X X Western Kingbird X X X
American Avocet X X Ash-throated Flycatcher x x x x
Black-necked Stilt X X X X Black Phoebe XX xx
Red Phalarope X Say's Phoebe XX XX
Wilson's Phalarope X X Western Wood Pewee X
Northern Phalarope X Violet-green Swallow X X X X
Pomarine Jaeger X Bank Swallow X
Glaucous-winged Gull X Rough-winged Swallow X
Western Gull X x < Barn Swallow XX XX X
California Gull X XX X Cliff Swallow XX xx X
Ring~billed Gull X X X X X scrub Jay X XX
Bonaparte's Gull XX XX X Common Raven X X
Heermann's Gull X X X Common Crow . XXX x X
Forster's Tern X X XX X Bushtit X
Least Tern X X X X X Long-billed Marsh Wren x x x
Elegant Tern X Mockingbird X X X X
Caspian Tern X X X X Blue-gray Gnatcatcher X
Ruby-crowned Kinglet X
Coiumbiformes Water Pipit X x
Rock Dove Xxxxx X Loggerhead Shrike X X X X X

Mourning Dove X X X X X




Starling

Yellow-rumped Warbler
Yellowthroat

Wilson's Warbler

House Sparrow

Western Meadowlark
Yellow-headed Blackbird
Red-winged Blackbird
Brewer's Blackbird

—

x X »x X

2 3 Ag1l

x X X X
X
>

>

x X »x X
>
>

Western Tanager

House Finch

Lesser Goldfinch
Brown Towhee

Savannah Sparrow

Lark Sparrow
White-crowned Sparrow
Lincoln's Sparrow
Song Sparrow

>

x X X X X
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JAg L
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X X X
X
X
X X
X X
X X



=77

one

Ay

N - -

ady Iy

LLE]

uep

ot

bl ]

] Bnq) Appny

1 1 433005 pabuja-31 )y

t PpeaYyal jng

' ] unabpyy ueyy sauy
' ] 4 ’ ] [} 199] unweuuy)
1vap pabhiym-an g

2 [l 2 1 192} pabuja-udam
Henpe)

T (I | ' PeeiLe

1 1 Wpunig

uoal By pausnad-yaeyg

1 - v 163 Awug

1 _u,.au 10249
[LYETRTEEN!Y
t s 9 ot 9 4 3 ] 1 T ] [} o) an|g ey
t P1q27e61.1 ) 1082 pyufiey
] t 1 1 JeI0MINY $3) 53D -3|y0g

-
~ - o~
-
-
® - - o
-
-

[ [ [] (] RLATIEEIIL ET
1 39249 PAIG-P3g

aqasg pasey
] 30949 vADYSON
10 d3 Bny e unp Aey ady Jwg G4 uep a9 (Y.} 10 dag Biny ine unp Ay ady aey q3)

(RISEA ¥3d SHITHIN NVIH) SGUIQ 10 SNO!IVAHISHO ABIINOW 1861-6£61 - § 11l

ONE X10HD4dY



8i-78

(penuijuod) 2 xtpuaddy

119 S uemiaay

1 1 ol
' 1979 s, 9 a0dvung
U0t o e ey w o oe ¢ 0 LT ST I * S T 1 LE I ' .
¢ » ¢ @ wi st s y (1IN { B | oo we o ‘ [ ‘ S s2 0z . . + ] ‘ 179 Phis-bvy
€ " ot : ; 1403 #4UI05) |0y
] ] 1 [ 3 I ¢« [ 1119 useysan.,
[ 1 1 1c 1 \ '
| : 117y pabuin-tnodneyy
' ’ sabavy aupsvmog
adoaegwid uIdg)sog
] L[] 1] t !
T e i ' f adossgiyd § ubsqqn
N < \ adoav)eyyg pay
S EL TR ETIT ]
2 6 1 6 0 (YO T T 2 T SR SR T £ { t ' t ! ' :.“.mun“ ._:..Lc
.
L1 s ” w 9 1 1 t t WOy pdf qren
[ s t st 6l 1ot ostosto s L2 T R TR 1 02 ] [3 [ * 2 ' 2 2 < .J.: e
t 2 w s s0 6 1 W % Bl 9 t ¢ 9 9 s st 9 . t ' ] ? 1 ™
1 2 1 Bu ) rapurg
2 "oy € a [{ - [ t 9 2 we 2 4adidpues gt
LXJY N 7Y ST T os w0l ¢ &« ’ 7] el ! "
& u.
oy a2 v 691 %5 &k 9 @ € 9 9l g9 9 5 1 s t ' ' Ll "
1 u) (g
| [ 2 2 [ ] ] Vs I
- \ LT3 4
1 s € v ¢ 2 6 VoL asdidpues gseny
' sad)dpueg 3, pajeg
1 aad|dpueg paggey-daeys
' N S Youy pay
f 1 ] shajmoy )2y 4vssay
I MO| 3] i3] W]
I T TR P S S T T [ ' 1 ' 1 om0 134 sdteasy
kg adv sm @y urp de¢ A 130 dag by gnp  unp Awg ady aeq Q2 uep 19g sy 13 das By i unp Ay ady a9y
184 X XA 5§76 1
. ’ B s « @i
[T R~ S S 71 S % UL g0l S22 61 6 61 [ &£ oo S W 5 Nyt v 2oty dpuns poprety
1 1 1 taIgmtyR
) 1 |
[ [ I T I 1 ' € L ? 0w wapany pary)e-uoy
1 . ] [ ] wAyug samemr)
a 38
[ “ s [ T TR T N | . ' J L ' ”.“““....-_“ “2...“
ooy ) § 20 TR DY SR TR ; ' ' LI ¢ rasoyg monsg
] 1 1 13015 PR IN-YINY
4 [ £ o s R
[ 2 T I Y R TR S 1) MY W K 02 W 601 S WM (Z Y el 05§ ”: etz wt oz s . anapg WIpLOY w19 10uy
1 ] deepity
H
[ T TR TR TR ] W o« a0 s % o s Y s ¥ I t * J s ¢ ? ” t ¢ ! 380004 PUavRIvu- g
[ 2 T ST R SR 1 v 1 8 s % ] ¢ [} ' ' ! . 1503 ue3p 2y
1 t " . 1D 2usapt ey
211598 wr)) siey
1 ' ' 1 ' '
[ [ | ' '
f 1 Ao rdrgy
ARt Iy
! P vou pailey-poy
] ] t ] ' V ' ' ' ) 8, 120009
' ' Qant g n-aun
] 1 ] [} [ ] ' sanygng Kagng
4 1 ayeriy
! AvunBadg pIjieaiq- pay
' 1
w tw My s e Mg sow 10 G By I wr few sy om %) ww 0 Mo b5 8oy I e Aw Ay aw ey
i LT T



(panugjuod) 2 xipuaddy

R S ' P T T | 1 i " ¢ ‘ € s o savds busg
1 noasnds $ ujoIugy
] ¢ [} 3 [} H . MOLIVES PousLd-#lun
] mossedg Javy
v " H L] $ . il (U ] ul L9 b oW 2 e L} 9 14 14 ¢ (1] 6t 0 (£ 9l ’ nosreds geuuvaey
i YU IpoY evre)
t [} " 13 0 " [¥4 v [ 4 a @ a9 ] " ¢ [} L]} S 12 1” 1 114 n 9 ] Z Yy sinuy
[} 3 [ T S ] s 1 1 ] PHYLINE pabupa-pay
1 PLI4YIVEY poprag - )a)
Y ] 9 [T} L 4 ' S [ [} [} < ] € ] [ [ 4 ] ] 1] [} y [ 9 3 ) IV muprag Usejren
* . [l L] * [} * ] L] [} . [ [} [y N mosavds gy
VO e 4y Uouns)
t ] 3 [ * 43 (Qivp paduni-m| o)
. 0 . .- ' 0 + ’ . * [ . 0 ‘ . 0 . 0 . + 0 * . bujpinig
2 ¢ ] 2 2 t ] L4 ¢ [ [} [} ] ] 1 F 2 [4 [ ] 4 2z ' ] . . A4S preyastboy
. ] V4)ugy peumnid-sgny
] ! ] P gy Yoy
1 ] ] [3 ¢ | ] uRIp yiwg pejiIq-buv)

Ady AW yep wwp g sy dop des bay  gp unp dvy ady awg yey uwp 290 Ay Ay des buy I wy Amy Ay avg Gy

1804 0Us §i¢t

1 1 t [} 1 | ] . t s0d) womaeo)
| [} iAWy uowms)
Aor a3y
¢ t ' v r [| SN s ] ] 2 [ ' I WYY ¥
{ [} 4 [ [ [ B 1 ! ] 1 1 | peng uany
1 nopyens pebuyn-ybiuy
t . i Ing wessb-jijugy
[ ] ¢ ' [ 1 ' \ 1 1 1 L wyooug 2 Aug
' t : \ aqenyy Yvgg
' ] Ady>103h) g puirsay) -yay
! ) . Pargbupe wiaysey
1 ] 2493414 voman)
' ] ' | ' | ] 1 ] ] a9ys) pbupy palgsy
] 1 1 | ¢ 1 1 ' 1 | SO T R | \ ' | | ! \ 1 ) 1 Paiybujssgy b, wuny
z 1HRG PeIVOMY- T 1YA
\ . Vi4ag 5, 0wy
] 140 Supmnaang
[} ¢ 9 ] ’ 4 ’ sacy Bujuinoy
' ¢« 9 I T S ¢ [} [ ' ‘e ' . ) ) ' . L RE L]
] wiag uw|dse)
| ¢

-
-

- N e n
~

uiey uebayg)

uaay |vhoy
oo v « [ 2 ] 9 ot uadg 159d)
1] (Y] 1] but o o ¢ 13 o R 1 & 1 W ¥ w 9 " [ 9 . ’ Uiy 5, 23)540
My v g uep g Aug g dg by np ung Avg ady  aey qaj  unp 280 sy i) de By e unp Koy ady EL"] 1]

1es ) (XY X!



Bi-80

] ' 1 1 1 $631M01134 4979949
1 1 sadjdpueg payyodg

) 134qe R

[ vn.em UVONN0)
2 ] 1 ] f 4 ) ] € r 1t 1 2 1 2 1] 2 i 4 - % | ] 1 \ \ 4394118

1 J00) ueIp ey

1 1 11vy wguybagp

» 1 ) e Rjuse)is)

2 2 i ] 1 1 1 t t 1 ) 4 2 ! 1 1 ! 1324153 uedpadwy
¥ ‘ ey ysany

1 1 1 1 1 1 ] 1 W pagyey-pan
] et pausiys-datyg

i [4 ) . 2142 PagiT-3)iyn

F4 ’ 1 193] uowewd})

T | pisying

' 1 - uouay BN paumasd-yavlg
t e . 1 1 1 1346) Lnoug

t 13483 yedsy

A R ' 1 ' : 1 N
i 1 2 1 t 1} ] ! 4 . oI Bnyy yed2s
39219 p3119-p214

g-~-

unp  Key  sdy  aw,  ga)  uep aw 390 das Goy a0 unp Awy ady aww qag wep 330 soy 320 des  Bod  Ing ung Ay My am 9y

8871 XA (s
{1ISIA ¥3d SYIDNW HVIW) SNOIRYANISEQ QuIT AMANOW ¥B6T-646% - 2 ghn
ML X1 TA4Y



{panuLjuod) ¢ Xipuad™

[ £ ’ 1] L} [ $ " ' 2 $ [ @ ¢ ¢ L ] it " ] [ 9 1] (1] 114 9 11} nasiedy buog
—~ 4 1 nolandg 8, uquoup )
8@ s [{] 11 [ 1 [ ¢ ¢ ’ LLTEL LI TE SYE BT
P € ] 1] Moo om0 [} B o€ L] ] H ] 1 no1avds gruusaws
1 1 SIYMO] unGLG
1" [ 4 1] €l (1] k14 44 9l ] [ o st a 9 tf St v 9 96 [1} 92 o o (1} n + 62 YIu) ) sy
» 4 ' 1 i 1 [ I T | ! 1 ' 2 PHANIYIY Pobujn-poy
J PALIVEN Poprey moj e
L] t L s L4 s 11} 2 3 € ] 9 { [ + . 1 [ 9 L4 14 S ' [ o 1 ol I NUP I USd | san
i ELTLEL I VIeTT
I 1 ] 1 ] ] t 1 [} ! 1 Y904y R0 3L oNmL)
€ L4 ! 2 t ! € ALY ATN PIcuNS - (g
* ' ’ . . . ¢ ’ ] L] ° + ' ¢ + ] ] ] ’ ) bupgaeyy
1 ¥ i [4 ] F z 1 € 2 ] 1 + z € LI 4 ¢ ] t » € ’ ] ] 1 € a0 4ys prayaabbo)
! t 1 1 1 L4 ' ] P2ygbug oy
2 ' 1 1 1 ] udig ysivy pei(1q-tony
t : . Wiysry
' € 1 ] ) . J . ‘. + + 013 uoma)
. - 1 UIAEy ULNNO)
une  Amt sy W gy ump 3 eow 10 das by e une Aey ady amy g2y wep 329 oy 130 das By e unp  dey  udy  amy  qug
ieé vesi 616
! ! ‘ ) 1 ' o ! Vo Ser gaeag
€ ‘ .ot ' H ROLLSAS 10D
2 1 i 1 mopjemg oreg
2 aojgeig uadad-ja104p
[] dndg POON HIFSIN
] ] 2 1 t ’ ? 1 ] 2 2 aqaoyy 8, Ay
1 1 ] ] f ey yougg
' smneky g parvosy) ysy
? PA1qbuyy wad)ven
t ! ] ) ! [} ] ] ! ] [} 1 ] 1 ] 23454 3bupn pa1gag
2 2 H 2 2 2 2 $ 1 ] ' ] ] ] ] ’ ¢ H 3 [4 ) 2 1 ] 2 2 \ 1 Pajqbuymanyy 3, vouy
t 140 Buymoiang
[ ] ] ] 1] 4 2 [ [ 1] 8 [ ] 1n ] [ ] ] € ’ ¢ ] 11 t 3 'Yl F1} € o H] [ 'Y R0y buguay
! - Vidl Jiwa)
? Maag $433100)
1 [] vieg wepdre)
t ’ 1109 5,31 vdeing
* L ¢ ‘ ' 0 ¢ . [ [ 0 ’ 1109 pagiiy-bugy
adossgwyg s wosgn
! WIS poguon ey
2 [1] [ 3 2 [ ! N ’ “ds aayo)muog
2 1d} dpueg uisisan
! ' dod|dpurg jsvey
€ v ' A | U 1 s 2 ' ' ’ 1 VILA
unp Ay W am gy e 20 4w 3w das  bay e uap fmg ady aw) Qa4 G 290 A 10 deg  Bey  gnp ung Amg Jdy am ey
fedt [ RN €Lel



-82

] 11D uvaaysan
] MIIS pIPI-PQy
] 1 npoY P9y
43dydpussg QINn
y . 11 23dydpues uvaajsap
M s 2 [ 1 *ds ,-2.8,_..8
sbagnoqq2g, 2421897
1 1 s6ayno0p ap-qtarg
1 ] { 1 1 | t ] ¥ 1 1] n 1 + L LA RRL]
4 I I 1 (25quiin
[] ad)ug uomo)
! + 138014 PRILIq-1IvR
¢ ' v ] 2 ] 1 f 1 2 H L 2 . gty
1 ¢+ € H t £ F] 1 1o #1ue0) i)
* ] 1 1 ] ¥ ] 1 ] 1201520 URD) dawy
t ’ £34dsg
L LUTR LS )
. bl B Ad TR AN ] ]
) 1 . ey s, s3doo)
t ’ 4R PAUN-2T4uN
1 asaygng Kavang
n ool | I 1 2 9 103] uomrUe)y
] . paviamy
1 13163 Anoug
] t i 1 1 t 01} wIvay
2 i ! 1 ] $ i ueaRIy anty 1Y

dog Bny np  ong Awy ady awy gay uvep I aon 120 dag finy unp sng ady any 93y

66l

(LISIA W34 SHIUHAK WYIW) SKULLVANISAO URIR ATHINOH L96(-6L61 - € LINR
uit0d viawddey



- (panuijuod) ¢ xypuaddy

2 ] t no1s0d; bueg
[ 1 s noasedg paunosd-agpyn
2 [} 4] 11} 0 1 2 ¢t (1} €@ [ nostedg yeuusaeg

' daymoy umosg

YIU BP0 23154
] ol 1] [1] P 6t [ 1 [1] 13 L L1 N 4 n 6t [1] 2! st 8 ” (4} 14 + . Yy oy

] A2b0ul) widiip

s u L ‘ : 1 . 1 ' PI14YI01Q pobuin-poy
? PHYNIT IR papeiy-no) (o)

] 21 [ 14 ol [1] 113 NIRQRUPEIY Vid) ey
[} » L} * * + 13 . [} . moaswdy asnoy
100 0g g ag

2 2 . 431qsepm pedeni-nagqag
[ * 0 . ‘ . . ] ' . bujjanrg
: ] ] t ’ [ 4 t ] H Ixp S peayrstbo)
. 1did 201ty

s

L X}
-3
~
~
-
-
-
-
-
-
~
-

-
- e

1]

-
-
-
-

-

-

(LTI 3 a0y 0 dus

10 dag Sny (L 'y Koy ady e qay
s

1 4442100300 3 u.\“ onyg
[ T S | 1 [ 1 ' z ? ' ' ! Peraburyron
1 I 2 1 ) VaIR 4s oy Poy119-Buay
€ 1 2 ] ? 1 $ ] s [ ] ] ] ] 1 ] "Iy oo )
] Aug gnasy
Fl ] 1 1} [ t $ $ 2 2 ROYIONS 204D
] H ’ ' < $ ' 2 € t 1 noy|uny wiey
] ] nop|Eny yury
2 1 1 t ' ' 0| | InS w2016 )a 1000
H ] ] T. [ { |} 1 1 i 1 1 aqenyg 3, Leg
1 i ] ! ] 1 1 ] | ety yavpy
] t SYIIIAE S paYrOIY)-yLY
§ 2 (3 | 1 ] PIIYLUY Y UIdSap
22924 (| voweo )
4s1baty periay
Papbujmang 4 ruuy
120 paavaqaogy
¥ 170 paave-buoy
' I ! 1) bugaos sny
1?2 [1] oy [ ¢ 2t i st 1] € ‘. ¢ang bufuiniy
] . L] . vadg uipdiey
1
]

~
~
-
~
-
-
-
-
-
~
-
-
~
-
~
~
-
-
-
-
-
- -

1 uidg Jrvag
’ 4 VAL 5, 003800
! ! ey
! 12 ] L s, e} ardenuy
' ' * ' o e e ¢ ¢ ¢ . ' ¢ ' ¢ [ . WA patiabugy
1 1 ¢ (YL U T FLITRRN
une Aoy oy amy 209 Aoy 130 dag bry (ne  wnp Aey oy aey qe) wer 33 aow 33 das By e wne Aey ady ey qay
el UL sret

i dap)




Bi-84

sbajuoja) 13339}
4 1 sbaqmog(aps1¥349
1249w yn

$ 5 ¢z 1 | adjus vomwoy
! ' amoysuany Appoyg

(14 €S 4 1 6 12 %ol ) ¢ 1 ] J900)4 §3) 11941018

2 t [ i | O L4 L 61 It & ¢ 1 L [ 1 H ] i y 1 + AW
! ! ! ’ a340(4 pajvw)edjmag

t ¢ ’ \ \ 300) uRd|iamy

' tiey vyubaa

' ] | I 1 t ] 1 (aa15ay ueIpadwy

. faadsg

! ' wey ysie

i 1 1 1 we pan or-i3y
NN PPN

sy op A2q4ng

:ewoﬂu: uergIwy
193} nowruly)

H [] ot [ 1?3y pabugm-uaaag
s ' g
t piegim
] 1 ] . . 1263 Anoug
] ] 1 . uosap vIANY
] 9 1 14 [ | t uca3y Inyg IESSD
unp  Reyy ady sy 93} wwp 53 A2 %0 dag bny (a0 unp Awyg sdy aag Q8§ uep O Aoy 10 dag bny e ung Koy a0y EL] qay

~

-
.-y -

-

~

-

LY

(LISTA ¥34 SUIOHNN KVIU) SHOLLVAMISAD aMIS A WUNOR 186L-6L61 - SO WaRy W IWIY
BLIFRILLELT )



-85

(panuijuod) ¢ xtpuaddy

L ¢ LN L ' ’ 4 € € s ’ £ H F noaaudy buoy
F3 o asedg prunoad-aj{un
Pl ¥ 4 4 1 s M " $ ROIIRdY YeuURANS
[ | 5 2 Ty v 1 9 ¢ ’ 1] ’ [} g drno
. o e n o« UL DY B R | ] (] 4 » 2 s 1 PAIQYIvIQ pabugh-pIy
‘ . . t 1 . (S T 2 T B H ] ’ s ] v ’ v ] ’ VROpRay Vaasdn
! ¢ . FRUAY IR} g4 VLz0)
. P T S S ) ‘. ] K 0 LUYRLIEY
1 i ] [ 1 1 1 2 1 ] ] ay)ays peayaebouy
H 1 iy sepn
i sy aw Qe %0 sy 3 dag I une Ay sy amy qag uep deg a3 B By e e Ay oy umy
ie¢ otet Si61
* I * . "oy uorma)
] [ ? L] ] ] reyITs 211D
t ] . ] t - \ \  MepiEag vitg
¢ RO {OPAS 1asb-gagapp
[} 1 ] t sga0qg 3, deg
] INaog 04
t 2230y ey Yty
] | PAuBu )y waayian
LN | ] . 1343)buyy payise
1 ] P11 qBugmmyy 5, suny
] 20 bujmosing
+ € \ 2 + ] 9 4 ¢ ' 12 114 0 €t n t 1 2 \ L] aang bujuinay
L] . ] ] ’ ’ ] [} + ] . ¥ [} [} [ [} ‘ [} [ + + [ 3r0g 3.0y
1 . widg sea)
1 1 1 t \ [ ¢4 V1)t aays104
092 ¢l v 6! o [ [T 1" s aysedeooy
[ [ T 14 06 N $ oo + ’ + [ (4PD paLg§q-Ouny
t LU 5 1] t 0 u 1 wpaogy 0
' ? anot t ’ | I T T 1 AVES payaN-yIngg
] 14704y ue g sowy
LALTI L LI L 4 21 [ I ] H 43d1dpuss gtun
113 oot (s "e (1] t [T T ) ] "4y 13y ey
§ 1 ! ] t 4 13 buj jaapues
] t @ [} + 1impey pag e
({] [ 220 T | S { ) asdydpurs vaaysapn
? ] 4 uy iy
[] 2 [ sadydpurg 3599 )
L4 Mmoo n (4] [ S L I (A ! L} 1 ] | [ ¢ + Wi
Ao udy  awm gy uep 20 oy 100 dag by qne ey Aey udy vy qeg wer g aow 4 435 By qnp une  Awmy  udy  awmy gy

1Te81 I e Fisi



Bi-8€

-+

0§
161

08/%

81

8t
SS1

08/¢€

81 £l

174 14
61 (Ll

— e O] e
— e e

1
08/2 08/1

85 8 114
£sl 0st 8vl

6L/21 6L/T1 6£/01

0§
eVl

6L/6

£S qs
Sp1 091
€ £

1

1 1
6L/8 6L/L

6Y
961

9t
891
4

N ;e

€91
£

6L/9 6L/S 6L/

<

Lo IR o B e B o Y

£S
6v1

6L/t

{34359)% uedjJaduy
Jdasuebaap pajseauqg-pay
431005 J4ng

42100 pabulm-a3LyM
menbsp |0

pesys|iing

dnedg 4assa]

dnesg aajveauy

[P3] uourRuUUL)

~@mzwmu

yang al1saiog

paeien

95009 21353Woq

19463 Amoug

uoday uaaay

U043y anyg jesuy
pargazebiag juadtrubey
JUTAOWJI0) Pa]SILI-3|qnog
8qaJ4y paLLlg-pald
3qa4y UJIISIM

9qsJ4g pade]

U007 pP31e0SY3I~paYy

(LISIA ¥3d SHIGWNN NY3W) SNOILVAYISEO GYIE ATHINOW STYNYI IJIN3IA 8 NOOOVT WNOT Ve

XIS XIONdddy



-87

vl
08/t

1 1 I
+

+ + +

+ + +

1 1 1

1

L S 11

1 1 1

I

€ £ 1
s

b 2

S

9 14 8
1 1

I 1 1

1 £ 1

1
02 0¢ 81
08/¢ 08/2 08/1

€1

0¢

01 N

12! It

91 01

6 14

6L/21 6L/11 6L/01

1 I 1
+
+ + +
+ + +
1
A
1
1
+ + +
£ 1
11 8 b
1 1 b
1 e [
1 1 1
£ 1 i

64/6 6L/8 6L/L

+ + +
+ + +
£ I
I
I
+ + +
£ 01
£
I
£ 9 I1
I I
e I I
1 A 2
£ ] S1

6L/9 6L/S 6L/b

01

81

6L/€

‘~

J3ysiybuly paiiag
palqbuLumny s, euuy
aAoq po3jlods

anog Bujuanoy

aA0Q %o0y

u4ay uerdse)

ua3] 3sea

UJd} S,4935404
LLNY S, uupwaasy
L1hg s,334edeucg
LLn9 patLig-buty
LLNY eLuadsL]e)
LLND uad3SaM
3LMpOY pa|qaey
Jdadidpues uaajsap
*ds Jayd3imog
Jadidpuesg 3seaq
sba|mo[|3) Jajeady
EEJNRY,|

Jdadidpues pajjods
la4quiLym

48A0(d P3l[(39-)oelg
A33P | LEN

A8A0Ld pajew| ed-1uwag
300 uedLJduny



-88

i

+

+ 4+ + o+

08/v

+ + +
+ + +
+ + "+
+ + +
+ + +
+
+

08/¢ 08/2 08/1

+ + o+ o+ o+ o+

6L/21

6L/11

+

+ + + +

6£/01

6L/6

+ + + +

6./8

+ + + o+ o+

6L/L

6L/9

6L/

+

+ + + +

6L/

6L/

youL4 asnoy
pALqyoR{g S, 9MIUNg
3B LMOpeIY UJDISIM
Moaaeds asnoy
JatqJdeM paduna-moyiap
but (aelg

3y iays peaysabboq
p41qbui ooy

MOJ4) toumo)

MO [eMS 341D
MO| [ eMS uJdeg






